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THIS INFORMATION 15 IMPORTANT! 


SCOPE. 


This manual contains the necessary information for 
safe and efficient operation of the F-105D, F-105F 
and F-105G. These instructions provide you with 

a general knowledge of the aircraft, its character- 
istics, and specific normal, and emergency, operat- 
ing precedures, Your flying experience is recogniz- 
ed, and therefore, basic flight principles are avoided. 


SOUND JUDGMENT. 


This manual provides the best possible operating 
instructions under most circumstances, but it is a 
poor substitute for sound judgment. Multiple 
emergencies, adverse weather, terrain, etc. may 
require modification of the procedures. 


PERMISSIBLE OPERATIONS, 


The Flight Manual takes a ‘“‘positive approach” and 
normally states only what you can do. Unusual op- 
erations or configurations (such as asymmetrical 
loading) are prohibited unless specifically covered 
herein. Clearance must be obtained from the 
Flight Manual Manager before any questionable 
operation is attempted which is not specifically 
permitted in this manual. 
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HOW TO BE ASSURED OF HAVING LATEST DATA. 


Refer to T.O. 0-1-1-4 and Status pages accompany- 
ing each Safety and Operational Supplement. The 
current status of all Flight Manuals, Supplemental 
Flight Manuals, Safety Supplements, Operational 
Supplements, and Checklists is listed on the Status 
pages. Their frequency of issue and brevity assures 
accurate, up-to-date listing of these publications, 


STANDARDIZATION AND ARRANGEMENT. 


Standardization assures that the scope and arrange- 
ment of all Flight Manuals are identical, The man- 
ual is divided into seven fairly independent sections 
to simplify reading it straight through or using it 
as a reference manual. 


OPERATIONAL SUPPLEMENTS. 


Operational supplements are issued as an expedi- 
tious means of reflecting information when mission 
essential operational deficiencies are involved. 


SAFETY SUPPLEMENTS. 
Information involving safety will be promptly for- 


warded to you by Safety Supplements. Supple- 
ments covering loss of life will get to you in 48 


hours by TWX, and those concerning serious dam- 
age Lo equipment within 10 days, by mail. The 
title page of the Flight Manual and the title block 
of each Safety Supplement should also be checked 
to determine the effect they may have on existing 
supplements. You must remain constantly aware 
of the status of all supplements — current supple- 
ments must be complhed with but there is no point 
in restricting your operation by complying with a 
replaced or rescinded supplement. 


CHECKLISTS. 


The Flight Manual contains only amplified check- 
lists. Abbreviated checklists have been issued as 
separate technical orders — see the back of the 
title page for T.O. number of your latest checklist. 
Line items in the Flight Manual and checklists are 
identical with respect to arrangement and item 
number. Whenever a Safety Supplement affects 
the Abbroviated checklist, write In the applicable 
change on the affected checklist page. As soon as 
possible, a new checklist page. incorporating the 
supplement will be issued. This will keep hand- 
written entries of Safety Supplement information 
in your checklist to a minimum. 


HOW TO GET PERSONAL COPIES. 


Rach flight crew member is entitled to personal 
copies of the Flight Manual, Safety Supplements, 
Operational Supplements, and Checklists. The 
required quantities should be ordered before you 
need them to assure their prompt receipt. Check 
with your supply personnel — it is their job to ful- 
fill your Technical Order requests. Basically, you 
must order the required quantities on the Publica- 
tion Requirements Table (T.O, 0-8-1}. Technical 
Orders 00-5-1 and 00-5-2 give detailed information 
for properly ordering these publications. Make 
sure a system is established at your base to deliver 
these publications to the flight crews immediately 
upon receipt, 


FLIGHT MANUAL AND CHECKLIST BINDERS. 


Loose leaf binders and sectionalized tabs are avail- 
able for use with your manual. These are obtained 
through local purchase procedures and are listed in 
the Federal Supply Schedule (FSC Group 75, 
Office Supplies, Part 1). Binders are also available 
for carrying your abbreviated checklist. These 
binders contain plastic envelopes inte which indivi- 


dual checklist pages are inserted. They are available 


in three capacities and are obtained through normal 
Air Force supply under the following stock list 
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numbers: 7510-766-4268, -4269, and -4270 for 15, 
25, and 40 envelope binders respectively. Check 
with your supply personnel for assistance in secur- 
ing these items, 


DEFINITION OF WORDS, “SHALL,” “WILL,” 
“SHOULD,” AND “MAY.” 


The words “shall” and ‘‘will” indicate a mandatory 
requirement, The word “should” indicates a non- 
mandatory desire or preferred method of accom- 
plishment, The word “may” indicates an accep- 
table or suggested means of accomplishment. 


WARNINGS, CAUTIONS, AND NOTES. 


The following definitions apply to “Warnings,” 
“Cautions,” and ‘“‘Notes’’ found throughout the 


manual. 


Operating procedures, techniques, etc., 
which will result in personal injury or 
loss of life if not carefully followed. 


Operating procedures, techniques, etc., 
which wil result in damage to equipment 
if not carefully followed. 


Note 


An operating procedure, technique, etc., 
which it is considered essential to emphasize. 


YOUR RESPONSIBILITY —TO LET US KNOW. 


Every effort is made to keep the Flight Manual cur- 
rent. Review conferences with operating personnel 
and a constant review of accident and flight test 
reports assure inclusion of the latest data in the 
manual. However, we cannot correct an error un- 
less we know of its existence. In this regard, it is 
essential that you do your part. Comments, cor- 
rections, and questions regarding this manual or 
any phase of the Flight Manual program are wel- 
comed. AF Form 847 will be used for recommend- 
ing changes to the Flight Manual in accordance 
with instructions in AFR 60-9 and T.O. 00-5-1. 
These will be forwarded through Command Head- 
quarters to SMAMA, McClellan AFB, California, 
ATTN: MMSTA. AF Forms 847 are routed to J 
SMNSTA for control purposes only. Technical 
content of the Flight Manual is the responsibility 
of the Flight Manual Manager (SMNEAH) and all 
comments and questions transmitted by means 
other than the AF Form 847 will be submitted 
directly to the Flight Manual Manager, SMAMA, 
McClellan AFB, California, ATTN: MMEAH. §§ 
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T.O. 1F-105D-1 
TCTO IDENTIFICATION 


The following Technical Orders affect operating procedures. OPERATING PERSONNEL MUST BE 
AWARE OF THEIR STATUS. Technical Orders which have no affect on operations or which are obvious 
to the pilot are not included. 


TCTO to be 
complied with 


System or Technical on the following 
Procedure Order Description aircraft: 
ALL 1F-105-1133 Modification and Redesignation of 4p] *{[G) 
F-105 F Aircraft to F-105G Con- 
figuration ——— —_ 
COMM | F-105-1 036 Secure Voice Cupability, F-105D/F [pl all 
Aircraft “{F] * 
COMM | F-105-1079 Install QRC-373 ECM Capability all 
F-105D/F Aircraft WE) # 
COMM 1 B-10S-1143 Removal of the SST-181 X Switching all 
Assembly, F-10SD/F/G Aireratt “Ey * 
COMM 1 F-105D-680 Install Increased (RHAW) Capability all 
F-105D Aircraft 
COMM )F-]05D-686 Radio relay system To be 
established 
COMM 1F-10SD-692 Transponder/Antenna system [Dp] all 
COMM 1 F-105D-703 Install AN/ARN-92 Navigation System all 
in F-105D Aireratt (T-Stick IL) 
COMM | F-l0SF-522 Install Improved Wild Weasel IH 1) AG 
Capability. F-105 Airerait 
COMM LF-105F-547 Install AGM-78B (MOD 1) STD ARM 4F] 4G 
IP-10SP-547F Capability, F-1OSF WW [I] 
I F-{O5F-547G Aircraft 
COMM | F-105F-548 Install 14 Channel Video Tupe 4F] *G] 
Recorder F-]05F WW IL STD 
ARM (MOD 1) Aircraft 
COMM 1 F-1056-559 Install Improved SHRIKE Missile 4F) *{G] 
Variable Audio Control, F-105F 
Aircratt 


* Reference T.O. | F-105-1133 
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TCTO to be 
complied with 


System or Technical on the following 
Procedure Order Description aircratt: 

ELEC TP-10S-955 Battery condition sensing system 4F] 
ELEC iF-105D-1L080 Installation of Anti-Collision 


ESCAPE 


ESCAPE 


ESCAPE, 


FIRE CONT 


FIRE CONT 


FIRE CONT 


FIRE CONT 


FIRE EXT SYS 


FUEL 


FUEL 


HYD SYSTEM 


| F-105D-1080C 


1 F-105-1038 
1F-105-}047 
1F-] 05-1083 


LF-105-1129 


1F-1O5F-542 


1 F-105-992 


1 F-105-1050 


TF-105-1074 


1 F-105D-702 


| F-1.05-1060 


1F-105-997C 
1 F-105-1044 
}P-105-1058 
1F-105-1059 
1 F-1 05-1061 


1F-105-1147 


1F-105-1045 
-1049 


* Reference T.Q. 1 F-105-1133 


Lights 


Force Deployed Parachute 
Seat retardation system 
Limb Restraining System 


Replacement of Foree-Deployed 
Back-Style Personnel Parachute, 
PIN 50C7024-22, 

F-105B/D/P Aircraft and MTS 


‘ 
Bicetion Seat Assemblies 


ID} al 0) 
alt [F) all 
all [RF] all 


LD} ail 
aE] 4 


‘{d 


afl 


Improve AN/ASG-19 Gun/Bomb 
Sivht F-105D/F Aircratt 


Installation af Automatic Return to 
Guns Air to Air. #-105D/F Aireratt 
und MTS 


Installation of Cockpit Selectable 
HI-LO Drag Bomb Switch. F-]05D/F 
Aircraft and MTS 


T-Stick If Modification, F-]05D 
Aireratt 


Fire extinguishing system 


F-}05D Rewire Program 
Correction of fuel system wiring 
Install foam in self-sealing fuel cells 
Install self sealing fuel cells 

Revised fuel system 


Deactivate Fuel Leak Detector System 
P-105D/F/G Aireraft and MTS 


kmergency hydraulic system 
Emergency flight control system 
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TCTO IDENTIFICATION (Cont) 


TCTO to be 
complied with 


System or Technical on the following 

Procedure Order Description aireralt: 

STRUCTURAL | F-LO08-1 144 Repair of Inboard Wing Pylon Attach all 
Fitting, P/N S57W210505. *F] = *{G] 


F-105B/D/F/G Aireratt 


STRUCTURAL 1 F-105F-537 Modification of Blind Flying Hood “fF ] +{G) 
* Reference T.O. | F-105-1133 


FLIGHT MANUAL AND SUPPLEMENT STATUS 


Supplements included in the Flight Manual are listed below, Supplements which are still outstanding 

are listed on Status Pages.of current Salety and Operational Supplements. HW you are missing a supple- 

ment not included in the Flight Munual, see your Publications Distribution Officer und pet your copy. 

T.Q. 0-1-1-4 should be checked periodically to make sure you have the latest sapplements and basic manual. 


CURRENT FLIGHT MANUAL DATE CHANGED 
T.O, TF-105D-i 30 Jiuine 1969 9 Sep 1970 


CURRENT FLIGHT CREW CHECKLIST 
V.Q. 1F-105D-1CL-1 30 June 1969 1 Ovt 1970 


SAFETY SUPPLEMENTS INCLUDED IN THIS CHANGE 


Number Date Short Title F/M Pages Affected 


-236 26 Sep 68 Use of Sight Intensity Knob 2-18 
(T.0. 1 F-105-992) 


OPERATIONAL SUPPLEMENTS INCLUDED IN THIS CHANGE 


Number Date Short Title F/M Paves Affected 
-117 13 Aug 68 Blind Fiying Hood (F.0. | F- [227 
1OSF-537) 
-169 7 Apr 70 Installation of Anti-Coilision I-11, F-12. 1-48, 
Lights on F-f05D Aircraft 1-210, 1-210A 


(T.O. 1F-105-1080C) 
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Number 


-171 


-183 


-185 


=I 


87 


-190 


-| 


“I 


93 


96 
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OPERATIONAL SUPPLEMENTS INCLUDED IN THIS CHANGE (Cont) 


Date 


1 Nov 69 


2 Dec 69 
14 Nov 69 
29 Dec 69 


26 Jan 70 


3 Apr 70 


6 Apr 70 


27 Apr 70 


27 Jan 70 


23 Jul 70 


Short Title 


Missile Audio Control 
(T.0, LF-LOSF-559) 


Thrust Decay System 
Nose Wheel Steering System 
Flight Limits for SUU-21/A 


Flight Limits for BLU-31B 
with FMU-30/B Fuse 


Flight Limits for CBU-24, -29 
-49_ -53, and -54 Series 
Stores 


Flight Limits for AGM-78A/B 
Missile with LAU-78 and 
LAU-80 Launchers 


Flight Limits for SUU-20 Practice 
Bomb and Rocket Dispenser 


Cockpit Changes Due to Revised 
AGM-78B Missile System 
(T.O. LF-10SF-S47F, -547G) 


Arresting Hook/ Barrier Limits 


F/M Pages Affected 


1-10, 1-126 


5-17 


Al-14, Al-15 
Bt-14, BI-15 


5-14 
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GLOSSARY 


Acquisition — The process that occurs between the 
location of the target in the search phase and the 
final alignment of the tracking equipment on the 
target. 


ADI — Attitude Director Indicator. 


ADL — Armament Datum Line — Boresight line 
for both electrical and mechanical equipment. 
Horizontally depressed from fuselage reference 
line 26.14 mils (1° 28°12”). 


AFcS — Automatic Flight Control System. 


AGt— Above Ground Level — Aircraft absolute 
altitude. 


Altitude Hole — Area of no return in lower portion 
of radar scope presentation. Represents distance 
(altitude) from the radar transmitter to the earth’s 
surface. 


Altitude Set — R-14 control for delaying start of 
radar range sweep to compensate for time re- 
quired for radar energy to travel to nearest re- 
flecting surface and return, 


AMI — Airspeed Mach Indicator. 


Angle Track — The act of automatic positioning 
of the radar antenna so as to maintain an airborne 
target, to which the radar set has “‘locked-on,”’ 
along the centerline of the radiation pattern. 


Antenna Tilt — A control for manually establishing 
the scanning level of the radar antenna with respect 
to the local horizontal. 


AR — Air Refueling. 
Attenuation, Atmospheric — Loss of radar energy in 


both the transmitted and reflected portions due 
to atmospheric absorption, 


Attenuation, Range — Loss of radar energy due to 
angular spread of the broadcast beam and to the 
omnidirectional spread of reflected radar energy 
from randomly oriented surfaces. 


ATM — Air Turbine Motor. 
AVVI — Altitude Vertical Velocity Indicator. 


Azimuth Cursor — An electronically generated line 
on the radar scope for the purpose of indicating 
ground track. 


Azimuth Error — That signal in the radar azimuth 
reception channel that, when interrogated with 
respect to phase and amplitude, provides a mea- 
sure of the horizontal angle off the radiation 
pattern (antenna) centerline of the reflecting sur- 
face (target) that is producing the signal. 


Beam Width — Width of the sector of effective radi- 
ation (or effective pick-up) of a radar antenna, 
Measured in degrees between the direction left of 
the radiation pattern centerline where the radar 
energy is half the strength of energy along the 
centerline to the corresponding direction right of 
centerline. 


Beam Width Error — Distortion of radar returns in 
the azimuth dimension due to angular spread of 
the beam. 


Beam Width Occupancy — Percent of radar beam in 
the azimuth dimension that is subtended by a 
reflecting surface. 


Bezel Brilliance — A control for varying the intensity 
of illumination given the marks and numerals 


etched in the plastic screen in front of the radar 
scope face. 


BIP — Blind Identification Point. 
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Bore Sight Line — See ADL. 
BTIP — Blind Target Identification Point. 
CADC — Central Air Data Computer. 


Cardinal Effect — Elongation and intensification of 
radar returns due to multiple reflection from a 

line of buildings which simultaneously present a 
surface perpendicular to the radar beam. Due to 

the cardinal point layout of many cultural features 
(city streets, section lines, country roads, etc.) this 
effect is usually noticed as the radar antenna sweeps 
through a cardinal bearing over areas of cultural 
development. 


Cathode Ray Tube (CRT) — A vacuum tube in which 

the electrons emitted from the cathode are focused 
on a fluorescent coating at the opposite end of the 
tube causing a visible glow at the point which they 

strike, See Radar Direct Flight Indicator. 


ciN — Communication-Identification-Navigation. 


Clearance Plane — An imaginary plane in space, es- 
tablished by a computer associated with the radar 
set, and oriented either parallel to the local earth 
horizontal or parallel to the aircraft flight path. 
The radar set discriminates against reflections from 
objects below this plane and portrays on the scope 
only those illuminated surfaces that protrude above 
the clearance plane. 


Clutter Eliminator — A radar control that, when 
turned on, causes the radar set to discriminate 
against massive returns so that only the leading 
edge of these returns are portrayed on the scope. 
(Effective in Search and Attack mode only.) 


Cursor Brilliance —A radar control for varying the 
intensity of the azimuth cursor and artificial hori- 


zon independently of other scope signals. 


CVDA — Contiauously Variable Depression Angle. 


CVMAS — Continuously Variable Mechanical Advan- 


tage Shifter. 


C/W — Time Compliance Technical Order complied 
with, 


vill 


Elevation Error — The signal in the radar elevation 
reception channel which, when interrogated with 
respect to phase and amplitude, provides a measure 
of the vertical angle-off radiation pattern (antenna) 
centerline of the reflecting surface (target) that is 
producing the signal, 


Elliptical Sean — The pattern described by the radar 
radiation in blind acquisition mode in which the. 
centerline of the antenna moves in a rectangular 
pattern 10 degrees in azimuth and 4 degrees in 
elevation. 


EPR — Engine Pressure Ratio. 


Fail-Safe Gate ~— An electronically generated radar 
scope signal portrayed as a bright are concentric to 
the sweep origin (vertex) in terrain avoidance mode. 
Its presence as a solid arc indicates that the radar 
transmitter, receiver and terrain avoidance com- 
puter are all working properly. As a dashed line it 
indicates malfunction of the transmitter and when 
absent indicates malfunction of the receiver or the 
terrain avoidance computer. 


Flight Path — The line or plane that describes the 
longitudinal motion of the aircraft and usually ex- 
pressed in terms of the angle which this line or 
plane makes with the longitudinal axis of the air- 
craft . (Aircraft attitude minus angle of attack.) 


Glitter — Momentary non-persistent appearance or 
intensification of radar returns from objects that 
are otherwise of low radar significance due to 
their momentarily presenting a surface exactly 
perpendicular to the radar beam, 


Great Circle Course — The intended horizontal direc- 
tion of travel that describes the shortest distance 
between two points on the face of the earth. It is 
an arc of the earth’s circumference, the plane of 
which passes through the center of the earth. Ex- 
amples of great circles are the equator and all lines 
of longitude. 


Gross Altitude — Aircraft altitude above sea level, 
The gross altitude scale limits extend beyond the 
aircraft altitude capability. 


Ground Range — The horizontal distance from the 
point directly below the aircraft to the target. 


Horizon Bars — Electronically generated artificial 
horizon portrayed as a radar scope feature. 


HS! — Horizontal Situation Indicator. 


IFIS — Integrated Flight Instrument System. 


Inherent Errors — Three physical characteristics of 
a radar set (beam width error, pulse length error 
and spot size error) that makes it impossible to 
portray radar returns on an exact scale with the 
reflecting objects. 


Intensity — A radar control for varying the bright- 
ness of all electronically produced radar scope 
features by varying the acceleration given the 
electron beam. 


Line of Sight — Description of the path taken by 
radar energy, i.¢., a straight line from the radar 
antenna to the reflecting surface and back. Objects 
not in the line of sight whether beyond the horizon 
or hidden by an intervening object cannot be 
detected by the radar, 


MAC — Mean Aerodynamic Chord. 


Memory — A radar control for varying the length 
of time that images persist on the scope. Accomp- 
lished by varying the rate at which negative elec- 
trical pulses are sent through the memory screen 
to eliminate the electrostatic “‘holes” caused by 
penetration of electrons from the write gun thus 
stopping further flow of electrons through those 
holes from the flood gun. 


MER — Multiple Ejector Rack. 


MIL — An angular measurement which subtends 
1 foot at 1000 feet (17.78 mils in 1 degree). 


Moncpulse Resolution Improvement (MRI) — The ap- 
parent reduction of beam width error of radar 
images accomplished by subtracting azimuth error 
signals from signal profiles in the range reception 
channel. 


N/C/w — Time Compliance Technical Order not 
complied with. 


Non-Reflecting Target — An area that reflects no 
radar energy back to the antenna either because 
all the energy is absorbed or because the area has 
no surface perpendicular to the radar beam 
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consequently reflecting all the energy away from 
the antenna. 


One-Bar Scan — Radar antenna searching pattern in 
which the right-to-left motion of the antenna is at 
the same level with respect to the horizontal plane 
of the aircraft as is the left-to-right motion. 


Parabolic Reflector — A dish-shaped reflecting sur- 
face that is a paraboloid of revolution. Such a 
surface, when struck by beams parallel to the axis 
of revolution will reflect in parallel beams, all 
energy emanating from the focus. 


Pencil Beam — A tightly focused radar beam. In the 
R-14, pencil beam refers to a conically shaped beam 
with a spread of 3.6° in azimuth and 6.2° in eleva- 
tion, 


Pian Position Indicator (PP1) — A type of radar pre- 
sentation in which the illuminated area is depicted 
in maplike perspective with the position of the air- 
craft being represented by the center of sweep 
rotation (the apex of a seetor when the radar 
antenna scans less than 180°). 


Pointer System — A procedure used in radar scope 
interpretation in which a difficult target is located 
by projecting through easily identified returns, two 
or more imaginary lines, which meet at or near the 
location of the target in question. 


Pulse Length — The transmission time of a radar set 
expressed in microseconds or the distance in feet 
that the leading edge of the transmitted pulse 
travels in space before the transmission is cut off. 


Pulse Length Error (PLE) — The distortion of radar 
returns in the range dimension due to the differ- 
ence in time for the leading edge of the radar 
pulse to be reflected from an object and for the 
trailing edge to be reflected. 


Pulse Recurrence Frequency (PRF) — The number of 
times per second that a radar set transmits. 


Radar Acquisition — That phase of an airborne radar 
interception in which the operator prepares to 
“lock-on” a target identified on the radar scope. 
Initiated by depressing the action/reject button 
on the throttle to reduce the searching of the 
antenna to a small area about the target while 
manually ranging the range cursor by rotation of 
the throttle grip. 
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Radar Bombing — Releasing a bomb at a target iden- 
tified on the radar scope without the aid of visual 
observation of the target. 


Radar Direct Flight Indicator — A complete viewing 
installation which includes a cathode ray tube, 
mount, enclosure, bezel, lights, indicators, controls 
and wiring connections for display of radar in- 
telligence. Often includes a memory device to 
provide for retention of the displayed information 
and to improve readability in daylight. Also called 
a radar scope. 


Radar Mile — A unit of time (12.4 microseconds) 
that is required for a pulse of radar energy to be 
transmitted one nautical mile and be reflected 
back to the receiver. 


Radar Return Persistency — The ability of the radar 
return to remain visible and identifiable at various 
ranges. 


Radar Shadow — The area of no return, on the radar 
scope, from the region into which radar energy 
cannot penetrate because of the line of sight 
characteristics of the radar beam, 


Radar Significant Area — An area that has the capa- 
bility to provide a bright, persistent and easily 
identifiable radar scope display. 


Radar Silence —- The period of time when the radar 
transmitter is in standby position and not trans- 
mitting. 


Radar Target — The radar return that has been desig- 
nated as the objective of the mission. 


Radar Target Intelligence — Evaluated information 
which facilitates the neutralizing of selected targets 
through the employment of airborne radar for 
navigation, reconnaissance and bombardment. 


Radiation Pattern — A description of the distribution 
of energy in the radar beam. Also the physical 
limits of the beam (from half power point to half 
nower point) expressed in degrees of elevation 
(vertical spread) and azimuth (horizontal spread). 
Also the physical limits of the volume of space 
swept over by the radar beam during one cycle of 
antenna rotation (expressed in degrees of elevation 
and azimuth). 


Range Cursor ~~ An internal electronic radar signal 
recwringly generated at some specific time after 


each radar pulse transmission appearing on the 
scope as a solid are representing a specific slant 
range. 


Range Rate Circle — An electronic, internally gene- 
rated radar signal presented on the scope in the 
form of a bright circle approximately 3 inches 

in diameter and having a gap or break in the circle 
about 3/8-inch long. The location of this gap, 
which may appear anywhere between the 1030 
o'clock position clockwise to the 6 o’clock posi- 
tion, represents the rate of closure or rate of sep- 
aration between the aircraft and in airborne target 
to which the radar is “locked.” 


Range Scale ~- Referring to one of the three range 
presentations available with the R-14 radar, The 
R-14 scope has a usable diameter of 3.76 inches 
on which may be portrayed 80 miles range, 40 
miles range or 13.3 miles range. 


Range Sweep — The motion of the electron beam in 
a cathode ray tube that permits target blips and 
range cursors to be distributed across the face of 
the tube in proportion to their slant ranges. At any 
given instant the distance of the electron beam from 
the zero reference point on the scope is propor- 
tional to the round trip distance that the last pulse 
of transmitted energy has been able to travel. 


RAT — Ram Air Turbine. 


Receiver Gain — A radar control for varying the 
amount of amplification given returned signals. 


Resolution — The ability of a radar set to show 
separation between adjacent reflecting targets. 


RIP — Radar Identification Point. 


Signal Potential — The ability of an area to reflect 
radar energy. 


Signal Strength — Level or size of the return on the 
radar scope. 


Slant Range — Line of sight distance from aircraft 
to target. 


Spoiled Beam — In the R-14 radar a mode of opera- 
tion in which the radar energy is broadcast in a 
beam which is 3.6° in azimuth and approximately 
55° in elevation. 


Spoiler — A movable section of the radar antenna 
reflector which may be used to spoil (spread) the 
broadcast energy to give the optimum distributioy 
of that energy to achieve a desired scope presen- 
tation of the area illuminated. 


Spot Size — The physical diameter of the electron 
spot that “paints” the picture on the face of the 
radar scope. 


Spot Size Error — The distortion of a radar return 
caused by the size of the electron spot on the 
face of the radar scope. 


Sweep Delay — A circuit in radar which controls 
the starting time of the range sweep motion of 
the electron beam in the indicator (CRT). In the 
R-14 this circuit is controlled by the altitude set 
knob and is used to eliminate that portion of 
slant range that represents the absolute altitude 
of the aircraft. This circuit also distorts the rate 
of movement of the electron beam so that target 
images are displayed on the scope in proportion 
to their ground ranges. 


Tec — Toss Bomb Computer. 


Time Sharing — A circuit in the R-14 radar for pro- 
portioning the time of application of the various 
pieces of intelligence that must be portrayed 
electronically on the radar scope in such a way 
that the presentation appears continuous to the 


operator. 


Total Azimuth Error (TAE) — A combination of spot 
size error and beam width error as applied in 
azimuth to the reflecting object, 


Total Range Error (TRE) — A combination of spot 
size error and pulse length error as applied in 
range to the reflecting object. 


True Horizontal — At any given location on the 
surface of the earth it is any plane which is 
perpendicular to a line through that location 

and through the center of the earth. It is the zero 
reference plane from which attitude angles are 
measured, 


Two-Bar Scan — Describing the motion of the 
antenna of the R-14 radar in Search and Attack 
mode of operation. The antenna sweeps 90° in 
azimuth but in sweeping left to right it sweeps 
four degrees higher in elevation (measured with 
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respect to the longitudinal axis of the aircraft) than 
on the right-to-left sweep. The 6.2° vertical spread 
of the radar beam results in a 2.2° overlap of the 
two sweeps. 


VAI — Variable Air Inlet. 


Video — In radar a term referring to target intelli- 
gence that has been processed by the receiver and 
is in a form suitable for application to the radar 
scope. 


Video Pedestal — An R-14 radar control which varies 
the amplification characteristics of the indicator 
circuit which is responsible for the presentation of 
target images and the range cursor. 


vip — Visual Identification Point. 


Visual Acquisition — A sub-mode of the Search and 
Attack primary mode of operation of the R-14 
radar. This sub-mode is initiated by depressing the 
action/reject button on top of the throttle. This 
action cages the radar antenna to the aircraft 
boresight line and prepares the radar tracking 
circuits for automatic lock on any target within 
the radar beam and between certain specified 
ranges. 


VTIP — Visual Target Identification Point. 


Alp — Delta Identification Point. 
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GENERAL ARRANGEMENT 


1. Ammunition Drum 

2. Air Refueling Receptacle & Probe 
3. ATM (Air Turbine Motor) 

4. Optical Sight 

5, Ejection Seat 

6. IF] ONLY Rear Ejection Seat 
1. Forward Fuel Tank 

8. Main Fuel Tank 

9. LE Flap 

10. TE Flap 

11. Aft Fuel Tank 

12. Engine 


13. Water Tank 

14. Position Lights (3) 
15. Rudder 

16. Drag Chute Compt 
17. Speed Brakes 

18. Stabilizer 

19. Arresting Hook 

20. Aileron 

21. Wing Pylon Tank 

22. Spoilers 

23. Taxi Light Landing Light 
24. Centerline Pylon Tank 


GROUND SERVICE UNITS — SEE FIGURE 1-78 
ANTENNA LOCATIONS — SEE FIGURE 1-41 


25. Bomb Bay Tank 

26. Aux Electronic Compt 

27. External Electrical Power Receptacle 
28. Left Electronic Compt 

29, Landing Light [0] Taxi Light 

30. Battery 

31. M-61 Gun 

32. Liquid Oxygen Converter 

33. Fwd Electronic Compt 

34, Pitot Boom 
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MAIN INSTRUMENT PANEL 
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. AMI (Airspeed Mach Indicator) 

. ADI (Attitude Director Indicator) 

. Stabilizer Lock Light [1045] C/W 

. Engine Overheat and Fire Warning Lights 

. Fire Extinguishing Manual Discharge Switch (1060) and '[1060D) C/W 
. HSI (Horizontal Situation Indicator) 

. AVVI (Altitude-Vertical Velocity Indicator) 

. Bail-Out Light ( (F) only) 
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All caution, warning and indicator lights 
are presented in detail in Figure 1-60. 


All armament controls are presented in 
Section |. 


7. Master Caution Light 

8. Ground Speed and Drift Angle Indicator 
9. Tachometer 

10. Pressure Ratio Gage 

11. Oil Pressure Gage 


Figure 1-3 (Sheet 1 of 2) 
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12. Exhaust Gas Temperature Gage 
13, Fuel Flow Indicator 

. Hydraulic Pressure Gage (PRI One) 
. Hydraulic Pressure Gage (PRI Two) 
. Hydraulic Pressure Gage (Utility) 

. Emergency Brake Handle 

. Fuel Quantity Selector Switch 

. Fuel Quantity Test Button 

. Fuel Quantity Indicator 

. Antenna Tilt Indicator 

21a. Auxiliary Special Weapon Release Handle 
22. Radar Mode Indicator Lights 

23. Radar Scope 
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. Steering Bar (Needle) Switch 


Air Refuel Handle 


. Clearance Plane Indicator 

. Armament Control Panel 

. Instrument Selector Switch 
. Clock 


Standby Attitude Indicator 


. Standby Airspeed Indicator 
31. 
32. 
33. 


Standby Altimeter 
Remote Channel Indicator 
Vertical Gyro Fast Erection Button 


Figure 1-3 (Sheet 2 of 2) 
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AUXILIARY INSTRUMENT PANELS —[D] & [F] 


TYPICAL 
DRAG CHUTE HANDLE | “7 


All caution, warning and indicator lights 
ore presented in detail in Figure 1—26 


LEFT 


AIR REFUELING LIGHTS AND RESET BUTTON 


LANDING & TAXI 


LANDING GEAR HANDLE 
LIGHT SWITCH SB 


LANDING GEAR DOWNLOCK OVERRIDE SWITCH 
ANT! SKID SWITCH 


ARRESTING 
HOOK SWITCH 


RIGHT 


JETTISON EXTERNAL 
STORES BUTTON 


LANDING GEAR 
POSITION INDICATOR 
LIGHTS 


VIDEO PEDESTAL KNOB 


pe r 
« eevee? 


a” 4 
> 1% 


3 


CAUTION LIGHT PANEL 


¢ oem 
y 


” GEAR WARNING 


LIGHT AND BEEPER 
TEST SWITCH 
EMERGENCY LANDING 


GEAR EXTENSION HANDLE 


IAC AND DC ELECTRIC 
POWER CONTROL 
PANEL 


CAUTION LIGHTS 
TEST BUTTON 


Figure 1-5 (Sheet 1 of 2) 
Change 2 1-7 
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LEFT 


ARRESTING 


HOOK SWITCH LANDING GEAR HANDLE 


JETTISON EXTERNAL 
STORES BUTTON 


CAUTION LIGHT PANEL 


LANDING GEAR 
POSITION INDICATOR 
LIGHTS 


CAUTION LIGHTS 
TEST BUTTON 


(INOPERATIVE) 


Figure 1-5 (Sheet 2 of 2) 
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LEFT CONSOLE 


SIGHT CAMERA 
DEPRESS CONTROL 


(1018) c/w 

1. Auxiliary Canopy Jettison Handle 

2. Circuit Breaker Panel 7. Throttle Quadrant 
2a. Alternate Engine Fuel Feed Switch [1061] C/W 8. Emergency Fuel System Switch 
3. Canopy Lock Lever 9. Flap Position Indicator 

4. Fuel System Control Panel 10. Air Start Button 

5. Flight Control Panel 11. Water Injection Switch 

6. Interior Canopy Control Switch 12. Bail-Out Light Switch ( (&) Only) 


Figure 1-6 (Sheet 1 of 2) 


19 


T.O. 1F-105D-1 


20 


1-10 


19 16 14 
13. Toss Bomb Computer Controls 19, Anti-G Suit Valve Test Button 
14, Radar, R-14, Control Panel 20. Pilot's Relief Container 
15, Command Radio, AN/ARC-70, Control Panel 21. Special Weapons Circuit Breaker Panel 
16. AFCS Control Panel 22. [F] Missile Audio Control 
17. Temperature Control Panel NOTE 
18. Interphone, AN/AIC-20, Control Panel F) ONLY, items 20 and 21 are interchanged. 


18a. Cockpit Utility Light [F] (890) C/W 


Figure 1-6 (Sheet 2 of 2) 
Change No. 3 
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RIGHT ceomsole [D| (D-702 NIc/W] 


§a [955] C/W 26 [955] C/W 11a [1045] ¢/w 
® 1 a: 8 14 14a 


27 24 20 1 17 
26 [955] N/C/W 
1. Inboard MER Jettison Switch [DJand [F] [F-540) 9a. ECM Destruct System Arm Switch [E] [F-547F] 
{F-547F] or [F-547G] N/C/W or [F-547G] C/W 
ECM Destruct System Arm Switch [F] [F-540] C/W, 10. CVDA Knob 
[F-547F) or [F-547G] N/C/W 11. CADC Self Test Switch 
AGM-78B Emergency Firing Switch [F] [F-547F] 11a. Emergency Pitch and Roll Control Switches [1045] 
or [F-547G] C/W. C/wW 
2. Pylon Jettison Buttons 12. Timer Control 
3. ATM Switch 12a. AGM-12B Transmitter Test Panel 
4. Cartridge Start Button 13. Exterior Lights Control! Panel 
4a. Main Airline Shutoff Valve Switch 14. Interior Lights Control Panel 
4b. Liquid Oxygen Quanity Gage 14a. Anti Collision Lights Panel [1080] [1080C] C/w 
4c. Main Hot Air Line Overheat Light 15. Flight Status Safety Pin Pouch 
5. Range Wind Panel 16. Circuit Breaker Panel(s) 
5a. Battery High Charge and High Voltage Caution Lights 17. Map Case 
[955] C/W 18. Plotting Board 
6. DC and AC Electric Power Control Panel [BD] ONLY 19. Cockpit Utility Light all [B) and (F] [890] N/C/W 
7. Bomb Bay Door Auxiliary Handle 19a. ECM Control Panel [890] C/W 
7a. ATM Air Line Overheat Light 20. Compass Control Panel 
8. Special Weapon Lock 21. Tacan AN/ARN-62, Control Panel 
9, |FF/SIF Control Panels 22. ILS, AN/ARN-61, Control Panel 


I} Figure 1-7 (Sheet 1 of 2) 
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RIGHT console [D] [D-702] c/w 


4a 4b 4¢ 5a 7 V7 


27 24 23d 23¢ 23b Ba 23 22a 22 21 


22a. GAVRS Control Panel 
23. Doppler, AN/APN-131, Control Panel 
23a. Loran Control Panel 
23b. FPA Zero Switch 
23c. Sight AZ Switch 
23d. Crosswind Correction Control 
24, Radar, R-14, Control Panel 
25. Control Transfer Panels ( Only) 
26. Displacing Gear Pressure Indicator 
26a. [948] CMW, Test Airline Overheat Sensor Button 
27. Oxygen System Control Panel 
28. Aft Radar Scope Deactivate Switch ( [F] Only) 
29. Flight Instrument Simulate Failure Switch ( Only) 


4 Figure 1—7 (Sheet 1A of 2) 
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THE AIRCRAFT. 


WThe F-105D single-place and the F-105F-G two- 
pluce all weather supersonic fighter bombers are 
manufactured by the Fairchild Hiller Corporation, 


Republic Aviation Division, Marmingdale, New York, 


Minimum crew complement is one pilot, Design of 
the F-LOSF’G trent cockpit is nearly identical to 
the F-105D cockpit, Similarity of flight character- 
islies and operating procedures, allaws a pilot quali- 
tied in etbber aircraft to fly the other with a nuni- 
mum of vetraining. The F-1O6F rear cockpit is 
equipped with dual controls unuel indicators for 
training mnaimstrument flight, fire control and wea- 
pon delivery prucedures and for proficiency evalu- 
ution Sor standardization af techmigies. In the 
P-LOOF the two crew member configuration van 
aise be used for combi missiois. The F-105G is a 
ruuchlied F-1OS5E designed for Wild Weasel missions. 
{Refer to T.O. 1€-108G-1.4.) The fuselage ts an 
areu rude (coke battle) shape with swept back wings 
and empennage. Bach wing incorporates an aileron, 
a five-seclion spoiler, a leading and a trailing edge 
flap. The flaps provide increased lift while a four- 
section speed brake and a drag chute, installed in 
the aft end of the fuselage, provide Increased drag. 


The power plant is a twin spool type turbojet engine 


equipped with an afterburner and water injection, 
The tricyele landing gear has a steerable nose wheel. 
The hydraulically actuated flight controls are equip. 
ped with artificial fuel devices lo simulate aerody- 
namic fvel for the pilot. Seme stores can he curried 
ina fuselage eliclosecl bomb bay and a greater vari- 
ety of stores can be carried externally. The slores 
can he released autematically by the fire control 
system or manually, using information provided by 
the fire control system. .A high-rate-of-fire gun is 
installed, The atreraft ts equipped for single point 
ground refueling and air refueling from either a 
drogue of boom type tanker, 


AIRCRAFT DIMENSIONS. 


The overall dimensions of the aircraft under normal 
conditions of gross weight, tire, and strut inflation 
are as follows: 
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Note 


Refer to section H fer minimum turning 
radius and ground clearance dimensoans, 


AIRCRAFT GROSS WEIGHT, 


For average gross weight for planning purposes. 
tefer to Part lof the Appendix. For gross weight 
imitations refer Lo section V and for exact atr- 
erafl weight refer to the most recently completed 
copy of T.O. ]-1B-40 for the aircraft to be flown. 


AIRCRAFT BLOCK NUMBERS, 


Production changes that affect the aircraft and/or 
ils equipment are identified by the addition of a 
block number ty the aireralt. designation. [nstru- 
ment panels and control consvles which are not 
identical in all aireratt and in which the differences 
do not affect procedures are shown as a single Hlus- 
tration labelled TYPICAL. No attempt is made to 
show minor variations in arrangement. Addition 
and deletion of controls and indicaters are indicated 
by inserts and by notations in the figure key. tn 
cases where production change Information is of 
definite value tu the pilot in the operation of the 
aircraft, a code is used to identify specific para- 
graphs, illustrations, and procedural steps NOT 


Aircraft Meatel | Cade J 


USAF Serial NO. 


PHBE IRE 
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FLIGHT INSTRUMENTS CONVENTIONAL 


F-105F/G 


ONE OR TWO 
INTEGRATED 


FIRE CONTROL SYSTEM 
ENGINE 


MA-8 


AN/ASG-19 (THUNDERSTICK) 


J75-P-19W 


Figure 1-8 


applicable to all aircraft. 'The code appears at the 
top right hand corner of paragraphs, in ilustrations, 
or after the titles of illustrations, in the vicinity of 
an applicable part of an illustration, and in proce- 
dural steps. 


Differences in aircraft configuration may also be 
brought about by Modification and Time Compli- 
ance Technical Orders, These differences are pre- 
sented by an abbreviated form of Technica] Order 
number in a bracket followed by N/C/W or C/W 
for not complied with or complied with. Those 
Technical Orders that affect operating procedures 
are listed on the TC'TO IDENTLFICATION page in 
the front of the manual, Operating personnei must 
be aware of the status of these Technical Orders. 


ENGINE. 


The aircraft is powered by a Pratt and Whitney, 
J7T5-P-1OW engine (figure 1-2). Rated sea level 
static thrust of the uninstalled engine ts approxi- 
mately 16,100 pounds without the afterburner, 
24,500 pounds with the afterburner in operation, 
and 26,500 pounds with afterburner and water in- 
jection in operation. The engine is a continuous 
flow gas turbine incorporating an eight stage low 
pressure compressor, a seven stage high pressure 
compressor, an eight unit can annular combustion 
chamber, a split three stage turbine and an after- 
burner with a two-pasition exhaust nozzle. The 
compressor rotor assemblies are mechanically in- 
dependent of each other. The high pressure com- 
pressor rotor is connected to, and driven by, the 
first stage turbine whee} by a holiow shaft, A shaft, 
rotating within the hollow shaft, independently 
joins the low pressure compressor rotor to the 
combined second and third stage turbine wheels. 
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VARIABLE AIR INLET SYSTEM. (VAI) 


The variable air inlet (VAIL) system is provided to 
match the iniet airflow to the engine requirements 
for maximum efficiency through the wide speed 
range of the aircraft. The system consists primarily 
of moveable contoured plugs located in the air inlet 
in each wing root and bleed doors on each side of 
the fuselage. Both the contoured plugs and the 
bleed doors are positioned by hydromechanically 
operated screw jacks, utilizing utility hydraulic sys- 
tem pressure. Plug movement controls the size of 
the air inlet area and the bleed door opening by- 
passes (or dumps) excess air. The amount of air 
flow through the inlet is controlled primarily by the 
projected frontal area of the lips and the engine air- 
flew demand imposed on the inlets. A VAI switch 
is provided to select automatic, emergency or cruise 
operation. In automati¢e operation during takeoff, 
subsonic acceleration, climb, or cruise, the plugs 
remain fixed in the full aft position and the bleed 
doors closed. On increasing speed, al approximately 
Mach 1.05 (£0.05} the VAT system is energized and 
controlled by signals from the central air data com- 
puter (CADC). Refer to figure 1-49 and CADC 
system, Between Mach 1.65 and 1.5 the bleed doors 
may open depending on the airspeed and tempera- 
ture. Above Mach 1.5 the bleed doors start to open 
regardless of air temperature and the plugs start to 
move forward, both scheduled by a Mach number 
signal from the CADC. The phugs will reach their 
full forward position at approximately Mach 1.92. 
As the aircraft decelerates the plugs return to the 
aft position along the same schedule. Automatic 
operation requires DC primary, AC primary and 

AC secondary power. 
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DUCT 
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oe 
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° wa 
DUCT PLUGS AUXILIARY. AIR INLETS BLEED DOORS 


DUCT PLUG MOVEMENT FORWARD THE AUXILIARY AIR INLETS ARE OPENED 
AND AFT AS A FUNCTION OF MACH BY DIFFERENTIAL AIR PRESSURE, WHEN 
NUMBER VARIES THE SIZE OF THE NEGATIVE PRESSURE EXISTS IN THE 
DUCT THROAT AT SPEEDS ABOVE DUCTS THE AIR INLETS OPEN PROVIDED 
APPROXIMATELY MACH 155. THE LANDING GEAR IS EXTENDED. WHEN 
THE LANDING GEAR IS RETRACTED, 
A MECHANICAL INTERLOCK KEEPS THE 
INLETS CLOSED. 


Figure 1-9 


BLEED DOORS ARE POSITIONED AS 
A FUNCTION OF MACH NO. AND 
TOTAL TEMPERATURE. EXCESS AIR, 
WHICH WOULD TEND TO FORCE THE 
SHOCK WAVE OUT OF THE DUCT 
THROAT, IS DUMPED, 


At supersonic speeds, the VAI system 
schedules air flow intake to match the 
engine airflow demand at maximum 
thrust to avoid engine compressor stall. 
For this reason the throttle must be 
maintained full forward above 1.3 Mach. 


Note 


If plug operation in each duct is out of 
synchronization by more than seven per- 
cent of total travel, the plug control sys- 
tem will become deenergized and lock 
the plugs in the last position until cor- 
rective maintenance is accomplished. 


In emergency operation, the plugs lock in their 
current position and the bleed doors open. Emer- 
gency operation requires power from the DC pri- 
mary bus. In cruise operation, the plugs move full 
aft and the bleed doors close, Cruise operation 
requires DC primary and AC primary power. A 
subsystem consisting of auxiliary air inlets (sucker 


doors) with fixed screens is located on the inboard 
side of each main landing gear wheel well. These 
inlets improve engine performance at takeoff by 
increasing air inlet efficiency and are opened when 
negative pressure exists in the ducts. During takeoff, 
the inlets are closed and locked mechanically by the 
main gear inboard door as it closes following gear 
retraction, 


Note 


If VAI system is inoperative, aircraft re- 
strictions as presented in section V must 
be observed. 


Variable Air Inlet Switch (VAI). 


The VAI switch (figure 1-28) (not in rear cockpit) 
placarded VARI AIR INLET is a three-position 
toggle switch with positions placarded AUTO, 
EMERG, and CRUISE. In the AUTO position the 
plugs and bleed door position are automatically 
controlled by the VAI computer which receives 
Mach number and temperature signals from the air 
data computer, The plugs will remain in the cruise 
position even though the switch is in AUTO until 
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airspeed exceeds Mach 1.05. Automatic operation 
requires DC primary, AC primary and AC secondary 
power. The EMERG position locks the plugs in 
their present position and opens the bleed doors, 
and is powered by DC primary power. The CRUISE 
position moves the plugs full aft and closes the bleed 
doors, and is powered by DC primary and AC pri- 
mary power. All plug and door operation is pow- 
ered by the utility hydraulic system. 


Note 


The variable air inlet switch cannot be 
moved from EMERG to CRUISE until it 
is first lifted and placed in CRUISE. This 
feature prevents inadvertent movement 
of the switch from AUTO to CRUISE 
position during supersonic speed, which 
may induce a duct buzz condition. 


ENGINE FUEL CONTROL SYSTEM. 


Fuel flow to the engine is supplied from the air- 
craft fuel system, controlled by the throttle and 
regulated by the engine fuel control system (fig- 
ure 1-10). This system includes the fuel pump 
unit, fuel control unit, and the afterburner fuel 
control unit. 


Dump Valve. 


A dump valve is provided to automatically drain 
the engine fuel manifold when the engine is 
stopped. The dump valve automatically closes 
when the engine is started and remains closed while 
the engine is running. 


Fuel Pump Unit. 


The engine driven fuel pump unit (figure 1-10) 
consists of a common housing which incorporates 
a fuel tranfer valve, a centrifugal boost pump, a 
single element gear type engine fuel pump, and a 
dual element gear type afterburner fuel pump. The 
pumps are mechanically driven by the engine high 
pressure rotor, and individual shear sections are 
provided in the drive shafts of each pump so that 
failure of one pump need not cause failure of the 
other two. Fuel from all the tanks passes through 
the centrifugal pump. This provides the required 
fuel pressure boost to the engine or afterburner 
pumps for certain flight conditions if the aircraft 
fuel tank boost pumps fail. The dual element after- 
burner pump maintains fuel pressure for the after- 
burner system with one element acting as a stand- 
by emergency pump for the engine fuel control 
unit. If the gear type engine fuel pump output 
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pressure drops below a differential pressure of 50- 

75 PSI, the fuel transfer valve automatically ports 

the output of one element of the afterburner fuel 
pump to the engine fuel control] unit to sustain 
engine operation up to full military thrust. Military 
thrust is possible in the event of failure of any one 
fue) pump; it is also possible in the event of a com- 
bination failure of any two fuel pumps with one 
exception: Flameout will occur if both the engine 
fuel pump and the one supporting afterburner fuel 
pump element fail. Afterburner operation is possible, 
up to 75 percent afterburner thrust on a standard 
day if any one pump fails. No warning of partial 
failure of the fuel pump unit is provided for the pilot. 


Engine Fuel Control Unit. 


A fuel control unit (figure 1-10) incorporates both 
the normal and emergency fuel control systems and 
regulates fuel flow to the engine combustion cham- 
bers. Engine driven governors adjust fuel flow so 
that for any given throttle setting, the normal sys- 
tem adjusts fuel flow for altitude changes, schedules 
fuel flow to protect the engine from overspeed and 
overtemperature conditions during rapid engine 
accelerations, and also prevents compressor surge 

or stall, A burner pressure limiter automatically 
reduces fuel flow when burner pressure approaches 
the maximum safe limit of the engine case. During 
rapid decelerations of the engine, the normal system 
maintains a minimum fuel flow to prevent engine 
flameout. A fuel cutoff valve, mechanically con- 
nected to the throttle shuts off fuel from the normal 
or emergency systems, to the engine combustion 
chambers. A pressure loading valve, incorporated 
in the engine fuel control unit maintains pressure in 
the normal or emergency fuel control systems to 
assure satisfactory operation of either system. The 
emergency fuel control system provides regulation 
of engine fuel flow if the normal system fails, and 
must be manually selected by the pilot as no pro- 
visions are made for automatic transfer in the event 
of failure of the normal fuel control system. During 
operation on the emergency system, the normal 
system is inoperative and fuel flow is metered by a 
throttle valve in the emergency fuel control which 
is mechanically connected to the throttle. 


The emergency fuel system may be used any time 
failure of the normal fuel control system is suspected. 
The system may be selected at any RPM or throttle 
setting; however, it is desirable to position the throt- 
tle to IDLE, or if time and altitude permits, match 
engine RPM indication. Illumination of the EMERG 


FUEL SYS ON caution light indicates that the 
emergency fuel system switch is in the EMER FUEL 
SYSTEM position and that fuel pressure has trans- 
ferred fuel flow to the emergency fuel system. When 
making an airstart, if the caution light is delayed in 
illuminating, a delay in relight must be anticipated 
due to the time required to prime the engine driven 
fuel pump and provide pressure which will transfer 
the fuel flow from the normal system to the emer- 
gency system. When operating on the emergency 
fue] system, the throttle must be moved slowly (no 
less than two seconds from IDLE to desired setting) 
to avoid exceeding RPM and EGT limits. Monitor 
RPM and EGT and control with throttle. The throt- 
tle mechanically positions a valve that meters fuel 
flow. The emergency system compensates only for 
changes in engine air inlet pressure and does not 
incorporate the more complex RPM regulation, 
acceleration, and deceleration schedules of the 
normal fuel control system. The system will main- 
tain at least 95 percent military thrust at sea level 
on a 37.8°C (100° F) day and at least 80 percent 
military thrust up to 30,000 feet at standard day 
conditions plus 40°F. The afterburner may be 
started and operated when operating on the emer- 
gency fuel system. RPM and EGT must still be 
monitored as during emergency operation without 
afterburner. When the emergency fuel system is 
selected, ignition is supplied for approximately 

20 seconds if the throttle is forward of OFF. 
Emergency fuel system selection and illumination 
of the emergency fuel system caution light requires 
DC primary power. 


Since the emergency fuel system does 
not offer the automatic overspeed, 
overtemperature, flameout, and com- 
pressor stall prevention features of the 
normal fuel control system, rapid throt- 
tle movements shall be avoided during 
operation of the emergency fuel system. 


ENGINE SPEED BIAS VS DROOP. 


To compensate for thrust changes brought about 
by variations in engine inlet temperature and pres- 
sure, the fuel control is designed to decrease high 
pressure compressor rotor RPM with a decrease in 
inlet temperature and pressure and increase it with 
an increase in these parameters. This action is 
called speed bias. It is not normally noticeable 
except during locked throttle constant Mach climbs 
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during which the high pressure compressor rotor 
RPM will decrease approximately two percent RPM. 
This will oceur with no appreciable decrease in EGT. 
RPM droop is defined as an RPM decrease in which 
a substantial decrease in EGT also occurs, This con- 
dition is considered a malfunction and action should 
be taken to correct it. In a military thrust climb to 
altitude, the EGT should not decrease more than 
40°C from the value read after afterburner shutdown 
following takeoff. An EGT loss of 40°C or less 
constitutes normal speed bias requiring no corrective 
action. 


BURNER PRESSURE LIMITER. 


The burner pressure limiter in the engine fuel control 
unit automatically reduces fuel flow when burner 
pressure approaches the maximum safe limit, based 
on engine case strength. Limiter action occurs only 
at low altitude and produces a slight RPM loss which 
may be accompanied by an engine surge. This surge, 
which should not be confused with a compressor 
stall, is not harmful and can be eliminated by a slight 
reduction in engine RPM or airspeed. Under extreme 
cold-weather conditions, limiter action may occur 
just after takeoff and before initial climb. At outside 
air temperatures of 60° F and above, the limiter will 
operate at. about Mach 1.0 at sea level. 


Afterburner Fuel Control! Unit. 


The afterburner fuel contro} unit (figure 1-10) in- 
corporates the afterburner shuoff valve and the fuel 
control metering valve. When the afterburner is 
operating, the shutoff valve is opened electrically 
allowing fuel to flow through the afterburner fuel 
control unit. When the shutoff valve is closed the 
total output, of the afterburner fuel pump is routed 
back to the centrifugal boost pump outlet. To pre- 
vent overheating fuel and possible vapor lock, a 
fuel vapor purging system vents the outlet side of 
the afterburner pump elements to the main fuel 
tank. When afterburner is selected a normally open 
solenoid valve is energized by DC primary power 
and closes the vent, preventing fuel from flowing 
back to the main tank. The fuel control metering 
valve automatically meters fuel to the afterburner 
proportionately to burner pressure. 


Throttle. 


Engine thrust is controlled by the throttle (figure 
1-11) which is mechanically linked to the engine 
fuel control unit. The throttles in the [F] aircraft 
are interconnected by cables and any movement of 
one throttle is duplicated by the other; however 
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Figure 1-11 
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each is independent in outboard-inboard travel 
(afterburner range) and the throttle in the rear 
cockpit does not have an EXTEND A/B range stop 
or OFF position. The throttle rotates on two axes. 
One axis permits forward and aft movements while 
the other axis permits outboard and inboard move- 
ments (afterburner range). If a crew-member in the 
{F] aircraft has the throttle in afterburner range, 
the afterburner can be turned off by the other crew- 
member by retarding the throttle to a point below 
the minimum afterburner position where a tapered 
ramp forces the throttle inboard. To stop cock the 
throttle, retard to IDLE, push outboard, bring it 
directly back then inboard. Perform the operation 
in a box like pattern. The OFF position mechani- 
cally closes the fuel cutoff valve in the control unit 
and disarms the engine ignition circuit. The throttle 
must be moved outboard to pass from OFF to IDLE 
position. the IDLE position arms the engine igni- 
tion circuit and mechanically opens the fuel cutoff 
valve. Movement of the throttle from IDLE to 
MAX THRUST position, with the throttle inboard, 
adjusts the fuel flow for the required engine thrust. 
Movement of the throttle outboard, between the 
MIN and MAX AFTERBURNER positions, opens 
the speed brakes to afterburner position. This 
completes a circuit to the A/B shutoff valve, per- 
mitting fuel flow to the A/B fuel control unit. 
During NORMAL A/B operation a thrust variation 
is available, ranging between maximum available 
thrust and the equivalent of about 50 percent A/B 
thrust, by advancing or retarding the throttle to 
vary engine RPM. The thrust variation is due pri- 
marily to the change in thrust of the engine as 

RPM is changed (approximately 6 percent RPM 
range is available) and the A/B thrust remains 
relatively constant. The EXTEND A/B range is 
selected by rotating the EXTEND A/B range stop 
outboard. The stop is rotated inboard to return to 
A/B operation to the normal range. 


The extend A/B provision is provided so that thrust 
may be varied during air refueling. In the EXTEND 
A/B range, a greater thrust variation is available, 
ranging from the maximum available thrust to ap- 
proximately the equivalent of military thrust, by 
advancing or retarding the throttle to vary engine 
RPM. In this range the thrust variation is due both 
to the decrease in engine thrust (approximately 20 
percent RPM) and a decrease in A/B thrust. In the 
{F) aircraft the rear cockpit throttle quadrant in- 
corporates an IDLE STOP assembly to prevent 
engine flameout if the rear pilot snaps the throttle 
back to IDLE. The idle-stop knob is placarded 
PRESS TO REL and is spring-loaded upward. When 
the knob is rotated CW and is in the up position the 
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idje stop is engaged. The engine may be shut down 
from the front cockpit, while the idle-stop is en- 
gaged, by overcoming approximately 30 pounds 

of pressure, when the knob is in any other position 
than full clockwise and up, the idle-stop is disen- 
gaged and the engine may be shut down normally 
from the front cockpit. During the pre-flight check, 
while flying solo, the knob should be depressed and 
rotated fully counterclockwise and released into 

the detent, thereby allowing the forward throttle 

to be moved from IDLE to OFF without restric- 
tion. The throttle is prevented from creeping by 
tightening the friction lock (not in rear cockpit) on 
the throttle quadrant. The rear throttle friction is 
determined by the friction lock of the front throttle. 
The throttle grip incorporates the speed brake switch, 
the microphone button, and the radar action reject 
air refueling disconnect button and rotates on its 
own axis for radar functions. The throttle quadrant 
incorporates two dust covers which prevent foreign 
matter entering the quadrant (metal strips that cover 
the openings roll into containers on the forward and 
aft sides of the throttle grip base). Through spring 
action, the metal strips roll and unroll from the 
throttle grip during throttle movement. If the dust 
covers are bent, torn, maladjusted, or if one is miss- 
ing, the throttle may creep or bind. 


(F) If the rear pilot snaps the throttle back 
to IDLE when the IDLE STOP is disen- 
gaged (down) the engine may flameout. 


Note 


{F) The rear cockpit throttle cannot be 
placed in the OFF positon and the rear 
throttle quadrant does not have the 
EXTEND A/B range stop. 


{D} The throttle has a square stop at minimum 
afterburner and cannot be taken out of 
afterburner by pulling straight back on 
the throttle. 


The throttle with a tapered ramp will come 
out of afterburner with a straight back pull 
to a position below minimum afterburner. 
Pilots unfamiliar with the should be 
careful not to accidentally come out of 
afterburner due to the tapered ramp at 
critical times such as formation takeoff. 
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Figure 1-12 


Thrust Decay System. 


A thrust decay system (figure 1-10) is provided so 
that a higher engine idle RPM can be used during 
ground handling without increasing the effective 
thrust of the engine. The higher idle RPM permits 
a higher output of the air turbine motor, thereby 
permitting the AC generator to satisfy AC power 
requirements, With the weight of the aircraft on 
both main gears, positioning the throttle to IDLE 
automatically opens the variable exhaust nozzle to 
the afterburner position. A DC primary circuit, 
completed through switches closed by the IDLE 
position of the throttles, a relay opened by weight 
on the main landing gear torque links and a relay 
closed by the landing gear handle being in the 
DOWN position, energizes and opens a control 
valve which directs engine compressor air to open 
the variable exhaust nozzle. A DC secondary circuit 
completed through switches closed by the main gear 
torque links when weight is off the gear energizes 
arelay which breaks the DC primary circuit and 
disarms the thrust decay system. 


The thrust decay system will operate in 
flight if the DC generator has failed, the 
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landing gear is extended and the throttle 
is reduced to IDLE. During the landing 
approach with the decreased thrust at 
idle RPM, due to operation of thrust 
decay, an excessive sink rate may result. 


Note 


As the throttle is advanced approximately 
one-half inch from IDLE a slight drop in 
RPM will indicate the nozzle has closed. 


Emergency Fuel System Switch. 


The emergency fuel system switch (figure 1-12) is a 
two-position switch placarded EMER FUEL SYS- 
TEM and OFF. The OFF position energizes a sole- 
noid valve, incorporated in the engine fuel contro] 
unit, which allows fuel flow through the normal 
fuel system. The EMER FUEL SYSTEM position 
energizes a solenoid valve which allows fuel pressure 
to move the valve to allow fuel flow through the 
emergency fuel system and illuminate the emergency 
fuel system caution light together with the master 
caution light. The EMER FUEL SYSTEM position 
also supplies engine ignition for approximately 20 
seconds and which may be heard in the headset. 
The switch is powered by DC primary power. If 
the DC primary power fails, the solenoid valve will 
remain in its last selected position. 


Emergency Fuel System Caution Light. 


The emergency fuel system caution light located on 
| the caution light panel (figure 1-60) displays 
EMERG FUEL SYS ON and is powered by DC 
primary power. Illumination of the light indicates 
that the emergency fuel system switch is in the 
EMER FUEL SYSTEM position and that fuel pres- 
sure has moved the valve fully to the emergency 
position. 


WATER INJECTION SYSTEM. 


A water injection system (figure 1-10) is provided 
for thrust augmentation during afterburner takeoffs 
from sea level to 8,000 feet in ambient temperatures 
of 40°F and higher. A 36-gallon tank provides a 
one minute supply of water, which is pressurized by 
a hydraulically driven motor powered by the utility 
hydraulic system and controlled by DC secondary 
power. A pilot operated switch, (not in rear cock- 
pit) in series with a switch actuated by the speed 
brake doors, and a switch actuated by the tempera- 
ture control level, operates a solenoid valve in the 
utility hydraulic pressure supply line to the hydrau- 
lically operated pump motor. Water under pressure 
from the pump opens a poppet valve, set for ap- 
proximately 110 PSI, and flows through a tube to 

a flow regulator and spray ring in the engine. The 
spray ring is located in the engine air inlet, forward 
of the first compressor stage. An automatic drain 
valve at the low point between the poppet valve 

and the spray ring is closed by water pressure during 
operation, and opened when pressure is relieved to 
permit the pressure side of the system to drain, A 
solenoid valve located at the low point of the supply 
line to the pump permits the pilot to dump unused 
water overboard, or automatic dumping when the 
temperature control level is moved from RAM and 
speed is above 275 KCAS. Unused water must be 
dumped for the following reasons: 


® The tank is not stressed for high G loads when 
containing water. 


e if the tank becomes distorted from high G 
loads or freezing, it may bind the rudder con- 
trol cables. 


e If water injection is used during flight with 
afterburner at altitudes above 8,000 feet and 
temperatures below 4.4°C (40° F) the engine 
may flame out. 


e If the forward fuel tank is empty, water on 
board may result in an aft CG condition. 
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Water Injection Switch. 


The water injection switch (figure 1-12), (not in rear 
cockpit) placarded WATER INJECTION has three 
placarded positions: ON, DUMP and OFF and is 
powered by DC secondary power. The ON position 
turns on the water injection system if the temperature 
control level is in RAM and the speed brakes are in 
the A/B position. the DUMP position opens a nor- 
mally closed solenoid valve, located at the low point 
of the supply line to the pump, thus permitting the 
water supply to dump overboard. The OFF position 
disconnects all electrical power and shuts off the 


system, 


Afterburner takeoff with water injection 
must be accomplished with the tempera- 
ture contro] lever in RAM and outboard. 


e The water injection switch must be placed 
in the ON position after light-up of the 
afterburner to prevent overspeed of the 
engine low pressure rotor. Afterburner 
light-up requires approximately 5 seconds. 
The engine tachometer does not indicate 
RPM of the low pressure rotor. 


Note 


Engine flameout may oecur during ground 
operations in IDLE if water injection 
switch is ON. 


Water Injection Indicator Light. 


The water injection indicator light (figure 1-60) on 
the main instrument panel, displays WATER INJ 

and is powered by DC secondary power. lllumina- 
tion of the light indicates system operation, A 
pressure switch located between the poppet valve and 
the flow regulator completes a circuit when pressure 
is available. The light is extinguished when the water 
supply is depleted, the water injection switch is 
positioned to DUMP or OFF, or the system mal- 
functions. 


ENGINE STARTER AND IGNITION SYSTEM. 


The engine is equipped with a breech loading, 
cartridge-pneumatic type starter. Depressing the 
cartridge start button provides DC primary power 
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to ignite the charge in the cartridge. The expanding 
gases from the burning cartridge turn the starter 
turbine wheel, which in turn rotates the engine high 
pressure compressor rotor. Provisions are incorpo- 
rated for the storage of two starter cartridges in the 
vicinity of the starter breech. If cartridges are not 
available, a pneumatic nipple is installed in the air- 


carit to permit use of externally supplied compressed 


air to actuate the starter. The engine ignition sys- 
tem is used only during starting, as combustion in 
the combustion chamber is continuous after the 
engine has been started. The system consists of 
two igniter plugs with individual high tension units 
and a timer. The ignition cycle is initiated when the 
cartridge or the air start buttons are depressed and 
continues for 20 seconds after the buttons are 
released. However, ignition will not be supphed to 
the engine igniter plugs untess the throttle is out of 
the OFF position. The emergency fuel switch must 
be in the OFF position when the cartridge start 
button is depressed. The afterburner is not pro- 
vided with an electrical ignition system since light 
up is accomplished by “hot streak ignition.” A 
squib actuated dump (relief) valve is incorporated 
in the starter to bypass cartridge gas around the 
turbine wheel to prevent destruction of the starter 
in the event of turbine wheel shaft failure and/or 
turbine overspeed. The squib circuit is armed while 
the START button is depressed and will fire if the 
START button is depressed and the overspeed 
switch in the starter is activated. To prevent inad- 
vertent firing of the squib circuit as a result of 
starter and/or engine speed, the starter button 
should be released when the tachometer starts 
indicating RPM {no more than 10 percent). Lf the 
squibs are fired the starter must be replaced. 


Cartridge Start Button. 


The cartridge start button (4, figure 1-7} (not in 
rear cockpit) is a momentary contact, pushbutton 
type switch placarded ENGINE CARTRIDGE 
START. With DC primary power available, de- 
pressing the button energizes the starting circuit and 
arms the starter relief valve squib circuit. The car- 
tridge in the starter will fire and actuate the starter. 
The engine ignition timer will operate as soon as 
the start button is depressed and for approximately 
20 seconds after the button is released. Ignition 
will not be supplied to the engine ignition plugs 
unless the throttle is out of the OFF position and 
the emergency fuel switch is OFF. 
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The cartridge start button will not supply 
ignition with the emergency fuel switch 
ON, however, the cartridge will fire. 


Air Start Buttons. 


The air start button (figure 1-12) is a guarded, mo- 
mentary contact, pushbutton, type switch placarded 
AIR START. The button is used to start the engine 
when it is windmilling in flight, or when making a 
ground start with externally supplied air. With DC 
primary power energized, momentarily depressing 
the button operates the engine ignition timer for 
approximately 20 seconds after the release of the 
button; however, ignition will not be supplied to 
the engine ignition plugs unless the throttle is out 
of the OFF position. 


ENGINE INSTRUMENTS. 
Pressure Ratio Gage. 


The pressure ratio gage (10, figure 1-3) indicates the 
ratio of engine turbine discharge pressure to compres- 
sor inlet total pressure. The gage is used to determine 
if engine thrust output on the ground is acceptable 
for takeoff. The engine compressor section consists 
of an eight-stage low pressure compressor and a 
seven-stage high pressure compressor. The rotor 
assemblies in each compressor section are mechani- 
cally independent and therefore do not rotate at the 
same RPM. The tachometer indicates the RPM of 
the high pressure compressor rotor only. During the 
engine manufacturer’s calibration run of the engine, 
high pressure rotor RPM necessary for Military 
Rated Thrust is determined for an outside tempera- 
ture of 59°F, and this speed is listed on the engine 
records. Engine performance usually deteriorates 

as engine operating time is accumulated, and engine 
speed must be progressively increased above the 
original “trim setting” to restore Military Rated 
Thrust. Therefore, the tachometer provides only 

an approximate indication of engine thrust. Each 
engine must be treated individually with respect to 
the RPM at which Military Thrust is obtained. Be- 
cause of the maximum speed variations between 
engines and the inherent inaccuracies of tachome- 
ters, the engine is trimmed and power checked 


according to turbine discharge pressure, which does 
not vary as much with thrust as does RPM. A one 
percent variation in RPM will result in approximately 
five percent variation in thrust at the higher thrust 
settings, while a one percent variation in turbine 
discharge pressure results in approximately one and 
one-half percent variations in thrust. The pressure 
ratio gage gives a more accurate indication of take- 
off thrust than the tachometer or exhaust gas tem- 
perature gage. The desired pressure ratio gage 
reading at Military Thrust depends upon outside 

air temperature, therefore, the gage must be adjusted 
just before takeoff to compensate for air tempera- 
ture. Since engine pressure ratio is not used in the 
performance data presented in the Appendix, the 
engine pressure ratio gage is not used during flight. 
However, if RPM drops off due to an engine mal- 
function, the pressure ratio and exhaust gas tem- 
perature gages will also drop off. If the pressure 
ratio drops at RPM and EGT remain constant, it 
can be assumed that the malfunction is in the 
pressure ratio gage system. The ratio is shown by 

a conventional indicating dial pointer. Two win- 
dows in the dial face show recommended takeoff 
pressure ratio and cruise pressure ratio. The ratios 
that appear in the windows are adjustable and are 
set by an adjusting knob at the lower left corner of 
the instrument dial. The takeoff pressure ratio is 
adjusted as part of the preflight check by pushing 

in and turning the adjusting knob until the ratio 
that appears in the lower window agrees with the 
ratio specified in the pressure ratio gage setting 
table (figure 2-6). When using the pressure ratio 
gage to check thrust before takeoff, the indicating 
pointer should fall within the limits of the takeoff 
index marker on the outer circumference of the 
gage. This marker is automatically set when making 
the pressure ratio adjustment in the takeoff window. 
The cruise pressure ratio setting is not used. The 
pressure ratio gage system uses single phase 115-volt 
AC secondary power. If this source of power fails, 
the gage becomes inoperative, and the indicating 
pointer will remain at the setting prevailing at the 
time of electrical power failure. 


Exhaust Gas Temperature Gage. 


The exhaust gas temperature gage (12, figure 1-3) 
indicates exhaust gas temperature in degrees Centi- 
grade. Gage indications are received from thermo- 
couples mounted directly downstream of the third 
stage turbine. The gage displays temperature in 20- 
degree increments from 0 to 1000. The temperature 
indicator system is of the self-generating type and is 
therefore independent of the aircraft electrical 
system. 
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Figure 1-13 
Jet Engine Analyzer [D-691] , [F-528] or [F-538] C/W. 


On aircraft [D-691], [F-528], or [F-53838] C/W, an 
inflight jet engine analyzer (12. figure 1-3) has been 
installed to indicate that record EGT and engine hot 
section factor units. The system includes an EGT 
gage(s) with a digital readout and an engine hot 
section recorder and computer located in [B) canopy 
actuator well and [F) turtledeck of the aircraft. 
Temperatures are measured by thermocouples lo- 
cated in the tailpipe aft of the last stage of the tur- 
bine. The gage(s) indicates average temperature 
from all the thermocouples and a warning light on 
the gage(s) will illuminate at 660° +3°C to indicate 
when an over temperature condition occurs. An 
OFF flag on the gage(s) will appear when electrical 
power fails. The engine hot section recorder and 
computer provides a record of time at which the 
engine has operated above 575°C and 635°C, two 
over temperature flags set at 725°C and 800°C and 
a record of hot section factor units. The system is 
powered by AC primary and DC secondary power. 


Tachometer. 


The tachometer (9, figure 1-3) mounted on the in- 
strument panel indicates engine speed in percentage 
of the high pressure compressor rotor, based on 
8732 RPM as 100 percent RPM. Maximum observa- 
ble speed is based on 9300 RPM. The tachometer 
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receives its power from a generator geared to the 
engine accessory section and driven by the high 
pressure compressor roter. The instrument is there- 
fore independent of the aircraft electrical system. 


Note 


The thrust characteristics of a “twin 
spool” engine are such that the RPM 
setting. at which rated thrust is de- 
veloped, varies between engines. The 
exact RPM at which a particular engine 
obtains its Military Thrust is listed on 
the ‘engine records’’ (this value is 
specified for a 59°F day, and must be 
plotted for other temperatures). En- 
gine performance usually deteriorates 
as engine operating time is accumulated, 
and engine speed must be progressively 
increased above the original “trim 
setting” to restore Military Thrust. 
Therefore, the tachometer provides 
only an approximate indication of 
engine thrust. 


Oi Pressure Gage. 


The oil pressure gage (11, figure 1-3), powered by 
single-phase, 26-volt AC primary power, is plac- 
arded PS? OIL PRESS and indicates pressure of 

the oil being furnished to moving engine parts in 
pounds per square inch. If the AC primary power 
should fail or the HYD UT/OIL PRESS fuse (2, 
figure 1-6) should blow, the pressure gage may 
continue to indicate the same pressure reading that 
was on the gage at the time of power loss or the 
reading may go to zero or stop at some intermediate 
position. One noticeable indication that will appear 
after AC power loss, is that the normal fluctuation 
that oceurs in the oil pressure system, due to action 
of the pressure relief valve, will no longer be ob- 
served on the gage. 


Oil Low Pressure Caution Light. 


The caution light (figure 1-60), located on the cau- 
tion light panel, displays OIL LOW PRESS and is 
powered by DC primary power. Illumination of 
the light indicates low oil pressure, but not neces- 
sarily below the oil pressure limits presented in 
section V, The tolerance of the oil pressure gage 
has been added to the tolerance of the caution 
light pressure switch in order to maintain realistic 
check limits. These check limits are as follows: 


e@ On increasing oil pressure, the caution light 
will go out between 28 and 45 PSI. 
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# On decreasing oil pressure, the caution light 
will go on between 39 and 23 PSI. 


Note 


it is a normal characteristic, that on de- 
creasing pressure, the light will come on 
at a lower value than that at which it will 
go out when pressure is increased. 


Fuel Flow indicator. 


The fuel flow indicator (13, figure 1-3) registers the 
rate of fuel flow to the engine in pounds per hour. 
Indications shown are measured by a transmitter lo- 
cated in the fuel line downstream of the fuel cutoff 
valve. Ali fuel entering the engine from the normal 
or emergency fuel systems passes through the trans- 
mitter. The indicator is calibrated to show the rate 
of flow from 0 to 24,006 pounds per hour. The 
indicating system is powered by single phase 26-volt 
AC primary power. 


Note 


The instrument does not register fuel 
flowing through the afterburner fuel 
systems; however, as a rule of thumb, 
total fuel flow with A/B operating may 
be estimated at four times fuel flow indi- 
cator reading. At near maximum speed, 
fuel flow may increase up to five times 
indicator reading. 


AFTERBURNER. 


The afterburner (A/B) system augments the thrust 
of the engine by injecting fuel into the afterburner 
section of the engine, where it is mixed with air and 
burned, thereby producing approximately 50 per- 
cent additional thrust. Because of its high fuel con- 
sumption, the system is intended to be used for 
short operational periods such as during takeoff and 
critical climb or flight conditions. Operation of the 
afterburner system is controlled by the throttle. 
When the throttle is moved outboard within the 
MIN, and MAX AFTERBURNER range, the after- 
burner ejector position valve is deenergized. This 
directs utility hydraulic pressure to open the speed 
brake doors to the afterburner position (approxi- 
mately 9 degrees open). When the speed brake 
doors reach the afterburner position, the ejector 
sequence switch is actuated which energizes and 
opens the afterburner shutoff valve, thereby sup- 
plying fuel to the afterburner fuel control unit. The 
fuel control metering valve automatically meters fuel 


to the afterburner proportional to burner pressure. 
Afterburner fuel pressure (augmented by engine 
compressor air above 5,000 feet) indexes the ex- 
haust nozzle control unit which directs air from 

the high pressure compressor to actuators which 
open the two position segmented iris type variable 
exhaust nozzle at the end of the tailpipe. The after- 
burner is then ignited at the proper time. 


AFTERBURNER LIMITS. 


A/B light should not exceed 5 seconds at or below 
5000 feet and 8 seconds at 35,000 feet after throt- 
tle movement to the A/B range. Light time between 
5000 and 35,000 feet will be between 5 and 8 sec- 
onds. If A/B does not light at 35,000 to 37,000 
feet a second attempt to light is permissible. The 
maximum A/B ignition altitude is 37,000 feet. 
Inconsistent lights can be expected above 37,000 
feet. Below 25,000 feet altitude the exhaust noz- 
zle opens before afterburner ignition takes place, 
while above 25,000 feet altitude the exhaust nozzle 
opens after afterburner ignition takes place. A/B 
operation is satisfactory (no blow-out) in normal 
A/B throughout the speed and altitude envelope 

of the aircraft. Extended A/B operation is satis- 
factory if confined to air refueling speeds between 
15,000 and 38,000 feet altitude. There is no 

direct mechanical linkage between the throttle 

and the afterburner fuel metering valve; however, 
afterburner thrust can be varied up to 50 percent 
by movement of the throttle between the minimum 
and maximum afterburner positions except at speed 
above Mach 1.3 where throttle must be maintained 
in the full forward position to avoid engine and 
duct instability. EXTEND A/B range is selected by 
rotating the A/B stop outboard. To return A/B 


stop to normal range the A/B stop is rotated inboard. 


Movement of the throttle inboard closes the after- 
burner shutoff valve and fuel pressure is no longer 
supplied to the exhaust nozzle control unit. The 
valve in the control unit is then positioned to direct 
engine compressor air to close the variable exhaust 
nozzle, returning the engine to normal operation. 
Since afterburner operation is dependent on the 
speed brakes opening to the afterburner position, 
it, therefore, is also dependent on utility hydraulic 
system pressure. DC primary electrical power is 
required for starting the afterburner. The after- 
burner speed brake system is provided with an 
interlock which prevents closure of the speed 
brakes when the nozzle is open. 


If the utility hydraulic system fails, 
afterburner operation may not be 
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possible since the speed brakes may 
not open or hold in the afterburner 
position. 


® The afterburner can be used with the 
engine operating on the emergency fuel 
control system. However, throttle 
movement must be made cautiously to 
prevent engine overspeed and over- 
temperature. 


AFTERBURNER IGNITER. 


When the afterburner system is actuated, fuel from 
the afterburner fuel unit is directed to the igniter 
unit (figure 1-10), which injects an additional amount 
of fuel into one burner of the engine combustion 
section, thereby creating a local excessively rich fuel 
air mixture. The excess fuel forms a longer flame 
which continues to burn past the turbines, and pro- 
vides “hot streak ignition” for the fuel being dis- 
charged from the afterburner nozzles. The igniter 

is actuated only after fuel pressure is built up within 
the afterburner manifold. No repeater mechanism 
is incorporated in the igniter, and the unit does not 
recycle until afterburner operation is terminated by 
moving the throttle inboard. 


OIL SUPPLY SYSTEM. 


The dry sump, recirculating, pressure type engine 
oil system is supplied from a 5.5 U.S. gallon tank 
mounted on the left-hand side of the engine com- 
pressor section. Usable oil supply is 4.5 gallons. Oil 
flows from the tank to an engine driven gear type 
boost pump which pumps the oil through a fuel oil 
cooler. From the fuel oi! cooler the oil flows to the 
main oil pump. From the main oil pump the oil 
flows through a main oil strainer which is equipped 
with a bypass valve for operation in the event of 
clogging. A relief valve downstream of the oil 
strainer prevents excessive pressure. From the main 
oil strainer the oil flows to the main engine bearings 
and accessory drives. A scavenging system returns 
oil from the bearing compartments and accessories 
to the oil tank. A breather system connects the 
individual bearing compartments and the oil tank 
with a breather pressurizing valve. A ground service 
engine oil gage and the required oil grade and speci- 
fication are presented in the servicing diagram, fig- 


ure 1-78. 


The oil system is not capable of sustain- 
ing oil pressure during inverted flight. 
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FUEL SUPPLY SYSTEM. 


The aircraft fuel system (figure 1-14) consists of 
three bladder type tanks (forward, main and aft) 
permanently installed in the fuselage. Up to four 
auxiliary fuel tanks may also be installed. The 
auxiliary tanks consist of a nonjettisonable tank 
installed in the bomb bay, an external fuselage 
centerline pylon mounted tank, and a pylon 
mounted tank under each wing. On aircraft [1059] 
C/W, the forward, main and aft tanks are replaced 
with self sealing type tanks. On aircraft [1058] 
C/W, the forward, main, aft and bomb bay tanks 
are filled with polyurethane filler to reduce sloshing 
of the fuel and increase the crash resistance charac- 
teristics of the fuel tanks. A fuel quantity indicat- 
ing system indicates the quantity of fuel in the 
various tanks and caution lights provide indications 
of malfunctions. A fuel manifold, connected to 

all tanks, permits single point ground refueling or 
air refueling of all tanks. During refueling as each 
internal tank fills, a float operated shutoff valve in 
the tank closes and shuts off the flow of fuel into 
the tank, As each auxiliary tank fills, a float oper- 
ated switch activates and deenergizes a solenoid 
valve which opens and directs fuel pressure to close 
the shutoff valve and stop the flow of fuel into 

the tank. When the pilot selects auxiliary fuel, 
pressurized air, bled from the engine compressor 

is directed to the selected tank. The pressurized 

air forces the fuel from the tank through the 

fuel manifold to the internal tanks. As each in- 
ternal tank fills, the float operated shutoff valve in 
the tank closes and shuts off the flow of fuel into 
the tank, When the tank level drops approximately 
20 pounds the auxiliary fuel flow will resume. 
This cycle will continue to maintain the three inter- 
nal tanks full until the selected auxiliary tank is 
emptied. DC primary power is required for all 
functions of the fuel system except: 


e Boost pump caution lights and fuel low 
caution light ~ DC secondary power. 


e Excess fuel vent caution light — DC secondary 
power. 


@ Fuel quantity indication — AC primary power. 


@ All boost pumps and [F] CG pump — AC 
secondary power. 


Fuel from the main tank is pumped directly to the 
engine fuel control by the main tank boost pump, 
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When the main tank level drops to approximately 
1400 pounds fuel transfer from the forward and 

aft tanks begins and continues until the level in the 
main tank reaches approximately 1600 pounds, This 
evele will continue until the forward and aft tanks 
are empty. A CG pump is provided in the forward 
tank of the {F) aircraft which transfers fuel, through 
a refueling line, to the main tank. The pump auto- 
matically transfers 1050 pounds of fuel from the 
forward to the main tank, then shuts off. This will 
assure a proper CG under certain flight conditions. 
If the main tank boost pump fails, the reduced pres- 
sure at the pump outlet permits a spring loaded by- 
pass valve to open a port which allows the forward 
and aft tanks to pump fuel directly to the engine. 
When the forward and aft tanks are empty, the main 
tank fuel will gravity flow to the engine. If the 
forward or aft tank boost pumps become inoperative, 
the respective tank will discontinue transferring fuel 
until the tanks with operative pumps are empty. At 
this time the remaining fuel will gravity flow to the 
engine. If all boost pumps become inoperative, as 

in the case of an AC generator failure, all internal 
fuel will gravity flow to the engine, assisted by suction 
from the engine driven pump. When the fuel level in 
the main tank is below approximately 1100 pounds, 
[-1058 and -1059] N/C/W, 1000 pounds [1058 and 
1059] C/W the low level caution light will illuminate, 
If the pilot has inadvertently failed to transfer bomb 
bay tank fuel and the fuel tank selector switch is in 
MAIN TK (MAIN), bomb bay tank fuel will transfer 
automatically when the main tank drops to approxi- 
mately 1100 (1000) pounds. At the beginning of 
this automatic transfer the low level caution light 
may illuminate momentarily and go out when the 
fuel Jevel rises and opens the float switch; however, 
fuel transfer from the bomb bay tank will continue 
until it is empty or the fuel tank selector switch is 
rotated to EXT WG TK (WING) or BELLY TK 
(BELLY) position. Automatic bomb bay transfer 
can also be discontinued by rotating the fuel tank 
selector switch to the BB TK (BOMB BAY) position, 
then returning it to the MAIN TK (MAIN) position, 
provided the low level switch has opened. Although 
the FUEL LOW caution light and the fuel transfer 
relay switches are on the same float, minor tolerance 
differences may cause the FUEL LOW caution light 
to illuminate before the fuel transfer relay closes or 
the fuel transfer relay may close before the FUEL 
LOW caution light illuminates. The fuel tank vent 
system for the internal tanks and the vent system 

for the bomb bay and centerline tank are vented 
overboard through an outlet (Sabre Drain) located 
on the left side of the aft fuselage. The bomb bay 
tank vent system incorporates a solenoid operated 
shutoff valve in the vent line that closes when the 
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AUTOMATIC BY-PASS FLOW 


IN THE EVENT OF FAILURE OF THE MAIN TANK BOOST PUMP THE 
BY-PASS VALVE WILL OPEN AUTOMATICALLY AND FUEL FLOW WILL 
BE DIRECTED FROM THE FWD AND AFT TANK BOOST PUMPS TO 
THE ENGINE. FLOW FROM THE AUXILIARY TANKS WILL THEN 
REPLENISH THE FWD AND AFT TANK SUPPLY. 
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COCKPIT 


NORMAL FLOW 


NORMALLY FUEL FLOWS TO THE ENGINE FROM THE MAIN 
TANK, WITH FLOW FROM THE OTHER TANKS REPLENISHING 
THE MAIN TANK SUPPLY. 


ON F-105F AIRCRAFT THE INITIAL REPLENISHING FLOW 1S 
THROUGH THE CG PUMP IN THE FWD TANK. THIS PUMP IS 
CONTROLLED BY A FLOAT SWITCH AND WILL OPERATE UNTIL 
FUEL IN THE FWD TANK FALLS 160 GAL BELOW THE FULL LEVEL, 
THIS 1S NORMALLY FOLLOWED BY FLOW FROM THE RESPEC- 
A TIVE AUXILIARY TANKS AS SELECTED BY THE FUEL TANK SE- 
A LECTOR SWITCH. INASMUCH AS THE CG PUMP HAS LOWERED 
| THE FWD TANK SUPPLY, THIS TANK WILL ALSO RECEIVE AUX- 
OPEN oh Stas FUEL AND THE CG PUMP WILL CONTINUE TO 
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SHUT ON F-105D AIRCRAFT NO CG PUMP IS PROVIDED, REPLENISH- 
@- t OFF ING FLOW IS THEREFOR INITIATED AT THE SELECTED AUX. 
VALVE ILIARY TANK. (DISREGARD ALL REFERENCES TO THE CG PUMP.) 


THE DIFFERENCE IN THE LEVELS OF THE TWO FLOAT VALVES 
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AND CG PUMP FUEL BEFORE FLOW FROM THE FWD AND AFT 
TANK BOOST PUMPS BEGINS. SINCE THESE PUMBS ARE NOR. 
MALLY OPERATIVE AT ALL TIMES, THIS CHANGEOVER WILL 
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THOUGH NORMALLY LEFT ON AT ALL TIMES, SWITCHES ARE PROVIDE 
= POR THE EWO ANAT TANK BoGsT PUMPS THAY THe. PILOT MAY. FLOW CEASES AND THE MAIN TANK FUEL LEVEL FALLS TO 
CONTROL FLOW FROM THESE TANKS UNDER CERTAIN ABNORMAL CON- THAT OF THE LOWER FLOAT VALVE. 
BATONS DRRERLCRO IN CE FEN THE LOWER FLOAT VALVE IS DESIGNATED AS THE DUAL LEVEL 
NOTE FLOAT VALVE. IT CONTAINS TWO FLOATS, OPERATING AT 
DIFFERENT LEVELS. ONE OPENS THE VALVE, THE OTHER 
ARN! ee Coa Ci CLOSES IT. THIS FORESTALLS RAPID CYCLING OF THE VALVE 


GRAVITY FEED TO ENGINE DURING OPERATION. 
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SYSTEM 
SIMULTANEOUSLY FROM ALL TANKS IN THE EVENT SEE FUEL SYSTEM MANAGEMENT, SEC |, 
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PLY FROM TANKS WITH OPERABLE PUMPS IS EXHAUSTED. 
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BY-PASS FLOW 

GROUND VENT 

AIR PRESSURE 

ELECTRICAL CONNECTION 


=a 
[@E CHECK VALVE 
=@= 


REFUELING VALVE 
s ACTING AS CHECK 


sr BOOST PUMP AND 
FLAPPER VALVES 


FUEL TANK 
SELECTOR ; ; SSaaeaan aaa SE aR : 
SWITCH VENT — 


CHECK 


CENTERLINE PYLON 
(BELLY)- 


R WING PYLON 


———_} 7 


Sb Ore 
VA 
pive VALVE 
VENT 
SYS 
; 


a 


[F]NOT IN REAR 


T IN REAR 
eine COCKPIT 


COCKPIT 


NORMAL FLOW 


NORMALLY FUEL FLOWS TO THE ENGINE FROM THE MAIN 
TANK, WITH FLOW FROM THE OTHER TANKS REPLENISHING 
THE MAIN TANK SUPPLY. 


ON F-105F AIRCRAFT THE INITIAL REPLENISHING FLOW 1S 
THROUGH THE CG PUMP IN THE FWD TANK, THIS PUMP IS 
CONTROLLED BY A FLOAT SWITCH AND WILL OPERATE UNTIL 
FUEL IN THE FWD TANK FALLS 160 GAL BELOW THE FULL LEVEL. 
THIS IS NORMALLY FOLLOWED BY FLOW FROM THE RESPEC- 
TIVE AUXILIARY TANKS AS SELECTED BY THE FUEL TANK SE. 
LECTOR SWITCH. INASMUCH AS THE CG PUMP HAS LOWERED 
THE FWD TANK SUPPLY, THIS TANK WILL ALSO RECEIVE AUX- 
ILIARY TANK FUEL AND THE CG PUMP WILL CONTINUE TO 
OPERATE. 


SHUT ON F-105D AIRCRAFT NO CG PUMP IS PROVIDED. REPLENISH- 
OFF ING FLOW IS THEREFOR INITIATED AT THE SELECTED AUxX- 
VALVE ILIARY TANK. (DISREGARD ALL REFERENCES TO THE CG PUMP.) 


THE DIFFERENCE IN THE LEVELS OF THE TWO FLOAT VALVES 
IN THE MAIN TANK ASSURES THE USAGE OF ALL AUXILIARY 
AND CG PUMP FUEL BEFORE FLOW FROM THE FWD AND AFT 
TANK BOOST PUMPS BEGINS. SINCE THESE PUMPS ARE NOR- 
MALLY OPERATIVE AT ALL TIMES, THIS CHANGEOVER WILL 
TAKE PLACE AUTOMATICALLY WHEN AUXILIARY AND CG PUMP 
FLOW CEASES AND THE MAIN TANK FUEL LEVEL FALLS TO 
THAT OF THE LOWER FLOAT VALVE. 


THE LOWER FLOAT VALVE |S DESIGNATED AS THE DUAL LEVEL 
FLOAT VALVE. IT CONTAINS TWO FLOATS, OPERATING AT 


AUTOMATIC BY-PASS FLOW 


IN THE EVENT OF FAILURE OF THE MAIN TANK BOOST PUMP THE 
BY-PASS VALVE WILL OPEN AUTOMATICALLY AND FUEL FLOW WILL 
BE DIRECTED FROM THE FWD AND AFT TANK BOOST PUMPS TO 
THE ENGINE. FLOW FROM THE AUXILIARY TANKS WILL THEN 
REPLENISH THE FWD AND AFT TANK SUPPLY. 


BOOSTER PUMP SWITCHES 


THOUGH NORMALLY LEFT ON AT ALL TIMES, SWITCHES ARE PROVIDED 
FOR THE FWD AND AFT TANK BOOST PUMPS SO THAT THE PILOT MAY 
CONTROL FLOW FROM THESE TANKS UNDER CERTAIN ABNORMAL CON. 
DITIONS DESCRIBED IN THE TEXT. 


NOTE L DIFFERENT LEVELS, ONE OPENS THE VALVE, THE OTHER 
THE FWO TANK BOOST PUMP SWITCH ALSO CONTROLS CLOSES IT. THIS FORESTALLS RAPID CYCLING OF THE VALVE 
THE CG PUMP. ate vias TO ENGINE DURING OPERATION, 
ONTROL 
Tiel PROVISION IS MADE FOR GRAVITY FEED FROM ALL cigresceth NORMAL MANAGEMENT 
INTERNAL TANKS TO THE ENGINE THIS MAY OCCUR SEE FUEL SYSTEM MANAGEMENT, SEC |. 


SIMULTANEOUSLY FROM ALL TANKS IN THE EVENT 
OF FAILUAE OF ALL PUMPS OR FROM ANY TANK AFTER THE SUP 
PLY FROM TANKS WITH OPERABLE PUMPS IS EXHAUSTED. 


Figure 1-14 (Sheet 2 of 3) 
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AIRCRAFT FUEL SYSTEM [1044 and 1061] ¢/W 


REFUELING SYSTEM TRANSFER OR REFUELING FLOW 
BY-PASS FLOW 

AiR GROUND VENT 

AIR PRESSURE 

ELECTRICAL CONNECTION 

CHECK VALVE 

REFUELING VALVE 

ACTING AS CHECK 

BOOST PUMP AND 

FLAPPER VALVES 


ei U0 


FUEL TANK Kx 
SELECTOR PAA AAA AAA AAA AAA PIII PIII III III 
SWITCH VENT eet 
SHUT-OFF 
AND ~ 
CHECK 
VALVES 


R WING PYLON CENTERLINE PYLON 
(BELLY) 


TRANSFER 
SHUTOFF VALVE 


FWD TANK 


[F]NOT IN REAR OT IN REAR 
COCKPIT COCKPIT 


Ai. 82 @) 
AUTOMATIC BY-PASS FLOW 


IN THE EVENT OF FAILURE OF THE MAIN TANK BOOST PUMP OR A BREAK 

IN THE MAIN FUEL FEED LINE THE BY-PASS VALVE WILL OPEN AUTO. wi= 
BE DIRECTED FROM THE FW FT 

TANK BOOST PUMPS TO THE ENGINE. . cre > 


i 


cl-H, 


con ten NORMAL FLOW 


NORMALLY FUEL FLOWS TO THE ENGINE FROM THE MAIN 
TANK, WITH FLOW FROM THE OTHFR TANKS REPLENISHING 
THE MAIN TANK SUPPLY. 

ON F-105F AIRCRAFT THE INITIAL REPLENISHING FLOW IS 
THROUGH THE CG PUMP IN THE FWD TANK. THIS PUMP IS 
CONTROLLED BY A FLOAT SWITCH AND WILL OPERATE UNTIL 
FUEL IN THE FWD TANK FALLS 160 GAL BELOW THE FULL LEVEL. 


st 


FLOW FROM 1HE AUXILIARY TANKS WILL THEN REPLENISH THE FWD 


| 


AND AFT TANK SUPPLY, IN THE CASE OF A BREAK IN THE MAIN FUEL 
FEED LINE, THE MAIN TANK WILL CONTINUE TO RECEIVE AUXILIARY ; hey TUK MUARCAaT tadite Race TE AY ieee HL RES 
TANK FUEL WHICH WILL THEN BE LOST THROUGH THE BREAK, BUT THE: y, LACTGR GUITCH. (MASAGH A TE CO fled ak Lorene 
NORMAL FLOW OF FUEL FROM THE FWD AND AFT TANKS TO THE MAIN Ties FWD TANK SUPPLY, Tistd YANK Wid ALES Bechioe Atoe 
fF AT THE MAIN TRANSFER SHUT-OFF VALVE. , 
TANK WILL BE CUT OF| OPEN HLIARY TANK FUEL AND THE CG PUMP WILL CONTINUE TO 
OPERATE, 
ee, ee SHUT ON F-105D AIRCRAFT NO CG PUMP IS PROVIDED. REPLENISH- 
(0)- j OFF ING FLOW IS THEREFOR INITIATED AT THE SELECTED AUX. 


VALVE ILIARY TANK. (DISREGARD ALL REFERENCES TO THE CG PUMP.) 

CLOSE THE DIFFERENCE IN THE LEVELS OF THE TWO FLOAT VALVES 
IN THE MAIN TANK ASSURES THE USAGE OF ALL AUXILIARY 

AND CG PUMP FUEL BEFORE FLOW FROM THE FWD AND AFT 

TANK BOOST PUMPS BEGINS. SINCE THESE PUMPS ARE NOR. 


BOOSTER PUMP SWITCHES Aa MALLY OPERATIVE AT ALL TIMES, THIS CHANGEOVER WILL 
THOUGH NORMALLY LEFT ON AT ALL. TIMES, SWITCHES ARE PROVIDED [FUEL INLET PRESS] TAKE PLACE AUTOMATICALLY WHEN AUXILIARY AND CG PUMP 
FOR THE FWD ANO AFT TANK BOOST PUMPS SO THAT THE PILOT MAY FLOW CEASES AND THE MAIN TANK FUEL LEVEL FALLS TC 
CONTROL FLOW FROM THESE TANKS UNDER CERTAIN ABNORMAL CON THAT OF THE LOWER FLOAT VALVE. 
OFTIONS DESCRIBED IN THE TEXT 
THE LOWER FLOAT VALVE |S DESIGNATED AS THE DUAL LEVEL 
NOTE FLOAT VALVE. IT CONTAINS TWO FLOATS, OPERATING AT 
THE PWD-TANK BOOST PUMP SWITCH ALSO CONTROLS A DIFFERENT LEVELS. ONE OPENS THE VALVE, THE OTHER 
THE CS PUMP CLOSES IT. THIS FORESTALLS RAPID CYCLING OF THE VALVE 
GRAVITY FEED TO ENGINE DURING OPERATION, 
PROVISION If MADE FOR GRAVITY FEED FROM ALL FUEL CONTROL 
O0r x INTERNAL TANKS TO THE ENGINE THIS MAY OCCUR SYSTEM NORMAL MANAGEMENT 
Chg SIMULTANEOUSLY FROM ALL TANKS IN THE EVENT SEE FUEL SYSTEM MANAGEMENT, SEC | 
OF FAILURE OF ALL PUMPS OR FROM ANY TANK APTER THE SUP. 


PLY FROM TANKS WITH OPERAGLE PUMPS IS EXHAUSTED. 
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fuel level approaches the vent outlet. A check valve 
permits air to by-pass the valve for suction relief. 
Fuel grade and specifications are noted in the ser- 
vicing diagram (figure 1-78). Air refueling system 
is covered in section L. 


REVISED FUEL SYSTEM [1061] C/W. 


Puncture of the engine feed line from the main tank 
to the fuel shutoff valve will result in complete loss 
of fuel as the forward and aft tanks continuously 
replenish the main tank and the main tank delivers 
fuel to the punctured line. A fuel leak sensing sys- 
tem which detects a fuel leak between the main 
tank and the shutoff vaive is installed. When the 
sensing system detects a leak, a transfer shutoff 
valve in the tranfer line closes and terminates fuel 
transfer from the forward and aft tanks to the main 
tank. The forward and aft tanks then feed the 
engine directly through the by-pass vaive after the 
mam tank empties, Auxiliary fuel will continue to 
flow to the main tank unless flow is terminated. 
Check valves have also been added to the fuel sys- 
tem to prevent fuel loss from the forward. or aft 
fue} tanks if sections of the fuel transfer line or the 
tanks are damaged. Fuel loss will be limited to the 
quantity of fuel in the damaged tank and the aux- 
iiary fuel transferred to the tank. 


REVISED FUEL SYSTEM 1020 C/W. 


The fuel system now functions as on the aircraft 
not modified by T,O. 1F-105-1061, and the fol- 
lowing differences will be noted: 


a. The transfer shutoff valve (labeled 
TRANSFER SHUTOFF VALVE in figure 1-14 
(sheet 3 of 3) is deactivated in the open position 
80 that the fuel flow through it is continuous. 


b. The fuel leak caution light is deactivated and 
wii] not illuminate. 


FUEL TANK CAPACITIES. 
For fuel quantity data see figure 1-15. 
FUEL SYSTEM OPERATION. 


Normal operation of the fuel system with boost 
pumps operating requires the pilot to manually 
select auxiliary fuel for tranfer to the internal 
tanks. When aircraft configuration does not require 
CG control the fuel tank selector is positioned to 


BELLY TK (BELLY) (centerline) and rotated clock- 


wise, one position at a time as each tank empties, 
except takeoff is made with the fuel selector in the 
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MAIN TK (MAIN) position. A pronounced inter- 
mittent thumping can be felt. and heard as each 
tank is nearly empty and stops when the tank is 
completely empty. The severity of the thumping 
increases with altitude. This thumping occurs when 
the pressurized air mixes with fuel slugs and surges 
through the refueling manifold and is relieved over- 
board through the internal fuel tanks vent system. 
After checking the fuel quantity gage to verify that 
the tank is empty the next position shouid be 
selected to prevent fuel venting and reduce air bleed 
off from the engine. When the auxiliary fuel is 
exhausted and the fuel tank selector is in MAIN TK 
(MAIN) fuel is transferred from the internal tanks 
to the main tank with the aid of boost pumps, Fuel 
level in the main tank should remain above 1360 
pounds during stabilized normal cruise attitude. 


The proportional flow is such that when the aft tank 
empties the forward tank should be between 0 and 
825 pounds on the F-105D aircraft. The proportional 
flow is such on the F-105F aireraft, that when the 
forward tank is empty the aft tank should be between 
450 and 1250 pounds provided A/B has not been 
used during the 1050 pound pump down by the 
forward CG pump. 


On {F) aircraft at all engine flows, except A/B, the 
forward CG pump will remove approximately 1050 
pounds of fuel from the forward tank before normal 
transfer beings. For A/B operation, normal! transfer 
will start before the 1050 pounds of fuel is removed 
from the forward tank in order to maintain the main 
tank at 1300 pound level. When the fuel level in the 
main tank is below approximately 1100 pounds the 
low jevel caution light will Hluminate. [f the pilot 

has inadvertently failed to transfer bomb bay tank 
fuel and the fuel tank selector is in MAIN TK (MAIN), 
it will transfer automatically when the main tank level 
drops to approximately 1100 pounds. At the begin- 
ning of this automatic transfer the low level caution 
light may Hiuminate momentarily. DC primary power 
is required for al} functions of the fuel system except: 


® Boost pump and fuel low caution lights -- DC 
secondary power, 


e fuel quantity indication — AC primary power. 
® Boost pumps — AC secondary power. 


Failure of any or all boost pumps will not prevent 
use of any internal fuel. All internal tanks can supply 
fuel directly to the engine by gravity assisted by 
suction from the engine driven fuel pump. Abnormal 
internal fuel distribution caused by inoperative boost 
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pumps (or improper management) may result in NORMAL AUXILIARY FUEL TRANSFER. 

ex ecine the forward or aft CG limits. Internal tuel L. Fuel tank selector -. BELLY TK (BELLY) 
distribulion may be controlled by shutting off the tit ompty (if installed) CG will move aft 
forward or aft boost pumps as required. If the aft lis a pecakt inet 


se aa enbremis, CARON sHOuId De exercised 2 Fuel tank selector — EXT WG TK (WING) until 
mae 7 empty (if instalied) CG will move forward. 


Change 2 1-32A/(1-32B blank) 
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U.S. GALLONS AND POUNDS 


POUNDS SHOWN ARE FOR STANDARD BAY CONDITIONS ONLY AND 
ARE BASED ON 6.5 POUNDS PER GALLON OF JP-4 FUEL. FOR 
MORE PRECISE ACCURACY THE WEIGHT OF FUEL SHOULD BE 
SAMPLED AT THE LOCAL ENVIRONMENT, 
i ee a ee ee 


USABLE FUEL FULLY SERVICED** 


2925.0 MH 452.5 2941.0 
4225.0 —f 653.0 4244.5 
RIGHT INBOARD §f 

PYLON TANK viele 


2535.0 . 391.0 2541.5 
TANK ji 


MAIN TANK*® 1135.0 7377.5 1148.0 7462.0 
a : 


FWD TANK 376.0 2444.0 380.0 2470.0 
MAIN TANK 257.0 1670.5 260.0 1690.0 


AFT TANK 


FUEL QUANTITY 


AaAat= 


[1058 and —1059] N/C/W 
DATA DATE: MAY 1963 


DATA BASIS: CALIBRATED 


450 GAL TANKH 450.0 


NTERLIN N 
CENTERLINE PYLON Foal TANK 650.0 


LEFT INBOARD 
PYLON TANK ff 


#MAIN TANK FUEL IS OBTAINED FROM THREE INTERNAL TANKS 
*KFULLY SERVICED = USABLE FUEL PLUS UNUSABLE FUEL 


ae” 


(997C or 1044) 0/W 


Figure 1-15 (Sheet 1 of 2) 
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FUEL QUANTITY U.S. GALLONS AND POUNDS 


POUNDS SHOWN ARE FOR STANDARD DAY CONDITIONS ONLY AND 


ARE BASED ON 6.5 POUNDS PER GALLON OF JP-4 FUEL. FOR 
aats: MORE PRECISE ACCURACY THE WEIGHT OF FUEL SHOULO BE 
a on SAMPLED AT THE LOCAL ENVIRONMENT 
[—1058 and —1059] C/W roe. fe he 


DATA DATE: MAY 1968 | USABLE FUEL FULLY SERVICED¥** 


450 GAL TANK fF 450.0 | 2925.0 | 2941.0 
4244.5 


DATA BASIS: CALIBRATED GALS 


CENTERLINE PYLON 


650 GAL TANK §f 650.0 4225.0 & 653.0 


LEFT INBOARD 

PYLON TANK 450.0 2925.0 4 452.5 2941.0 
HT INBOAR 

a 3% oF 450.0 2925.0 H 452.5 2941.0 


PYLON TANK 


BOMB j 
BAY 375.0 2437.5 ff 380.0 2470.0 
TANK i 


(9970 and 1044) N/C/WW 5.0 62.5 
FWD TANK 334.0 2171.0 348.0 2262.0 
MAIN TANK 242.0 1573.0 254.0 1651.0 


AFT TANK f 450.0 2925.0 472.0 3068.0 
2 ee 
*MAIN TANK FUEL IS OBTAINED FROM THREE INTERNAL TANKS 


**EYLLY SERVICED — USABLE FUEL PLUS UNUSABLE FUEL 


(997¢ or 1044) C/W 


MAXIMUM INTERNAL FUEL WITHOUT BOMB BAY TANK 


MAX INT FUEL WITH B/B TANK AND TWO 450 GAL EXT TANKS 
MAX INT FUEL WITH B/B TANK AND THREE 450 GAL EXT TANKS 
MAX INT FUEL WITH B/B TANK AND TWO 450 AND ONE 650 EXT TANKS 


Figure 1-15 (Sheet 2 of 2) 
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FUEL SYSTEM 


comntrol 


:LIGHT SHOWN ILLUMINATED: 
'FOR INFORMATION ONLY: 


[1061] ¢/W 


r 


£ 


(9970 and 10441 N/C/W 


Figure 1-16 
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3. Fuel tank selector — BB TK (BOMB BAY) 
until empty (if installed) CG will move aft. 


4. Fuel tank selector — MAIN TK (MAIN) 
FUEL SYSTEM MANAGEMENT. 


With certain aircraft configurations special fuel 
system management is required to maintain the 
CG within limits. 

Outboard Stores, Inbd Wing Tanks, Centerline Tank or 
Clean, Expended Ammunition. 


If mission requires jettisoning centerline tank, it 
should be used first, otherwise proceed as follows: 


1. Fuel tank selector — EXT WG TK (WING) 
until empty, CG will move forward. 


2. Fuel tank selector — BELLY TK (BELLY) 
(centerline) until empty (if installed), CG 
will move aft. 


3. Fuel tank selector — MAIN TK (MAIN) until 
internal total indicates 4000 pounds, CG will 
move forward. 


4. Fuel tank selector — BB TK (BOMB BAY) 
until empty, CG will move aft. 


5. Fuel tank selector — MAIN TK (MAIN). 


Outboard Clean, Inboard M-118 Bomb, Centerline Store 
or Tank. 


1. Fuel tank selector — BELLY TK (BELLY) 
(centerline) until empty (if installed), CG 
will move aft. 


2. Fuel tank selector — MAIN TK (MAIN) until 
internal total indicates 4000 pounds, CG will 
move forward. 


3. Fuel tank selector — BB TK (BOMB BAY) 
until empty, CG will move aft. 


4, Fuel tank selector — MAIN TK (MAIN). 
Normal Management, 


During take-off the fuel tank selector switches 
should be in the main tank position, utilizing only 
internal fuel. 


When no auxiliary tanks are carried, this selector 
switch position is maintained throughout the 
entire flight. 
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When auxiliary tanks are carried, fuel from these 
tanks is used after take-off to replenish the internal 
main tank supply as it is consumed by the engine. 
Tanks are normally selected in the sequence shown 
on the fuel tank selector switch, reading in a clock- 
wise direction as shown by the arrow. Omit stations 
where tanks are not carried. 


When flow from the auxiliary tanks ceases, the 
function of replenishing the main tank supply is 
automatically taken over by the FWD and AFT 
internal tanks. However, at this time the fuel tank 
selector switch should be returned to the main tank 
position so that no auxiliary tank is pressurized. 


At a predetermined low fuel level a float switch in 
the main tank illuminates a caution light to warn 
the pilot. Though not shown on the diagram, this 
same switch completes a circuit to automatically 
activate the bomb bay tank. This assures the usage 
of fuel which may have inadvertently been left in 
this tank. 


Note 


On F-105F aircraft replenishing flow to 
the main tank is partially supplied through 
the CG pump. However, this does not 
affect normal fuel management. The above 
procedure, therefore, applies to both 
F-105D and F-105F aircraft. 


FUEL TANK SELECTOR SWITCH. 


The rotary type fuel tank selector switch (fig- 

ure 1-14) controls the various fuel tank feeds. On 
aircraft [997C and 1044] N/C/W the switch has a 
total of eight positions. The second, third and 
fourth detent positions on the switch are not 
marked; the remaining five are placarded as follows: 
OFF, BELLY TK, EXT WG TK, BB TK, and 
MAIN TK. A mechanical stop prevents the 
switch from being rotated directly from OFF to 
MAIN TK, or vice versa. To move from OFF to 
MAIN TK, the selector switch must be rotated 
clockwise through both the unmarked and 
marked positions; to move from MAIN TK to 
OFF, it must be rotated counterclockwise 
through both the marked and unmarked posi- 
tions. The fuel shutoff valve is open in all 
positions except OFF. The OFF position closes 
the fuel shutoff valve, shutting off all fuel flow 
to the engine. When positioned to the 


BELLY TK, EXT WG or BB TK position, electrical 
power is supplied to open the respective solenoid 
valve and admit air pressure to the tank, thus per- 
mitting the tank to transfer fuel to the internal 
tanks, The fuel shutoff valve between the aircraft 
and engine fuel system is also open, allowing fuel 
flow from the main tank to the engine. When the 
switch is positioned to the MAIN TK position, the 
fuel shutoff valve is open, allowing fuel flow to the 
engine fuel system. In this position fuel will not 
transfer from any of the external tanks, In the event 
of power failure the valve will remain in the position 
it was in when power failed. On aircraft [997C or 
1044] C/W the fuel tank selector switch (figure 1- 
14) is a four-position switch. The positions are 
placarded BELLY, WING, BOMB BAY and MAIN, 
which correspond to BELLY TK, EXT WG TK, 

BB TK and MAIN TK, respectively, on the unmodi- 
fied selector. Mechanical stops prevent the switch 
from being rotated counterclockwise from the 
BELLY and clockwise from the MAIN position. 
The four placarded positions function the same as 
the corresponding positions on the unmodified fuel 
tank selector. The centerline tank jettison switch 
(Belly Tank) located on the unmodified fuel system 
control panel is deleted and a fuel shutoff switch is 
installed in its place. All circuits connected to this 
switch are powered by DC primary power. 


Note 


Throughout the text and procedures the 
BELLY TK (BELLY) position is referred 
to as the centerline tank. 


@ if the pilot has inadvertently failed to 
transfer the bomb bay fuel in proper 
sequence, and the fuel tank selector 
switch is in MAIN TK (MAIN), the bomb 
bay fuel will automatically start to trans- 
fer when the FUEL LOW caution light 
float switch closes. The fuel transfer 
will continue until the bomb bay tank 
is empty. Fuel transfer can be discon- 
tinued, and the tank vented by posi- 
tioning the fuel tank selector switch to 
BELLY TK (BELLY) or EXT WG TKS 
(WING). Automatic bomb bay feed 
can also be stopped by cycling the fuel 
tank selector switch to BB TK (BOMB 
BAY) and back to MAIN TK (MAIN) 
position, provided the low level switch 
has opened. 


FUEL SHUTOFF SWITCH [997 or 1044] C/W. 


The fuel shutoff switch was incorporated to elimi- 
nate relay arcing when rotating the unmodified fuel 
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tank selector through the unmarked positions with 
DC power on the system. The fuel shutoff switch 
(figure 1-14) is a guarded switch with two positions 
placarded ENGINE FEED and SHUTOFF., The 
ENGINE FEED position opens the main fuel shutoff 
valve allowing fuel to flow to the engine. The SHUT- 
OFF position closes the main fuel shutoff valve and 
this position replaces the OF F position on the un- 
modified fuel tank selector switch. Two different 
type guards are used, On aircraft [1044] C/W the 
guard will remain open. Closing the guard will force 
the fuel shutoff switch to the ENGINE FEED posi- 
tion. To place the switch in the SHUTOFF position 
the guard is raised and the switch pulled back to the 
SHUTOFF position. The guard will remain in the 
raised position. On aircraft [997C] C/W the guard 
is spring loaded to the closed position. To move 

the switch to either position the guard is raised, the 
switch positioned as desired then the guard will 
automatically close. On aircraft the fuel shutoff 
switch is installed in both front and rear cockpits. 
Both switches must be in the ENGINE FEED posi- 
tion for the main fuel shutoff valve to open. The 
valve will close if either switch is placed in the 
SHUTOFF position. 


BOOST PUMPS. 


Boost pumps are installed in all the internal tanks; 
the aft fuel tank is equipped with two boost pumps, 
the forward tank is equipped with one boost and on 
(F] aircraft the forward tank is also equipped with 
one center of gravity control transfer pump. The 
main fuel tank boost pump operates continuously, 
provided three phase 200-volt AC secondary power 
is available. The forward and aft tank boost pumps, 
which are provided with manually operated switches 
for turning them on and off, also operate from 

three phase 200-volt AC secondary power. The 
main tank boost pump supplies fuel to the engine 
fuel system. The differential pressure between the 
main tank and the main tank boost pump is used to 
hold a valve, in the supply line from the forward and 
aft tanks to the engine fuel supply, in the closed 
position. In case of main tank boost pump failure, 
this valve automatically opens, by spring pressure, 
and allows the output of the forward and aft boost 
pumps to be directed to the engine fuel system. A 
check valve in the main tank boost pump outlet will 
close to prevent fuel from being pumped into the 
main tank during this operation, The forward and 
aft pumps are also equipped with a check valve. The 
check valve in a tank with a failed boost pump is 
held closed by pressure from other boost pumps, If 
all boost pumps fail, the check valve opens and fuel 
is gravity fed (assisted by suction from the engine 
fuel pump) to the engine. On [F) aircraft the center 
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of gravity control transfer pump in the forward tank 
is provided to transfer fuel from the forward tank 
to keep the aircraft within the permissible forward 
CG limits. The pump is powered by AC secondary 
power and will operate only if the forward tank 
quantity is above 1390 pounds remaining. When 
the fuel level in the forward tank drops to approxi- 
mately 1390 pounds remaining the pump is auto- 
matically shut off by a float switch. If this pump 
fails when the fuel quantity in the forward tank is 
above 1390 pounds remaining a caution light on 
each cockpit caution panel will illuminate. The 
pump is controlled by the forward boost pump 


switch. 


The fuel boost pumps will operate on 
two phases of AC secondary power. 

if a pump circuit breaker (located in 
the electronics compartment) from one 
of the busses disengages because of a 
defect in that phase, the respective 
pumps will continue to operate, but 

at a reduced output; however, once 
stopped, the pump cannot be restarted. 


Note 


The forward and aft boost pump 
caution lights may flash on and off 
due to sloshing of the trapped fuel in 
the tank. Therefore, to prevent un- 
necessary distraction to the pilot, the 
forward and aft boost pumps may be 
turned off after the tanks are empty. 
The lights will remain on after switches 
are turned off. 


Boost Pump Switches. 


The forward and aft tank boost pump switches 
(figure 1-14) placarded FUEL BOOST PUMPS (not 
in rear cockpit) have positions placarded FWD/CG 
(FWD) and OFF, and AFT and OFF respectively. 
The pumps are powered by three-phase, 200-volt 
AC secondary power, and are controlled by the 
single-phase 115-volt AC secondary power. When 
the switches are in the FWD/CG (FWD) or AFT 
position, single-phase power energizes the respective 
relays, permitting three-phase, 200-volt, AC secon- 
dary power to energize the respective pumps. 
When the switches are in the OFF position, the 
control relays are deenergized, shutting off the 
three-phase, 200-volt AC secondary circuit to the 
respective pumps, making the pumps moperative. 
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If the single phase control power fails, the pumps 
will become totally inoperative; however, if one of 
the other two phases fail, the pumps will continue 
to operate at a reduced output. 


Note 


(F) If the forward boost pump switch is in 
the FWD/CG position the center of 
gravity control transfer pump in the 
forward fuel tank will operate (providing 
AC power is available) until the fuel level 
in the forward fuel tank drops to 13890 
pounds remaining at which time the 
pump will shut off. 


Alternate Engine Fuel Feed Switch [1061] C/W. 


The alternate engine fuel feed switch, (figure 1-14) 
located on the left console outboard of the auxiliary 
canopy jettison handle (not in rear cockpit), is a 
two-position switch placarded ALT ENGINE FUEL 
FEED with positions marked DEACTIVATE and 
AUTOMATIC. In the AUTOMATIC position fuel 
flow is normal until the fuel leak sensing system 
detects a leak in the fuel line from the main tank to 
the transfer shutoff valve. If the leak is sustained for 
5 to 10 seconds the following action occurs: 


e The transfer shutoff valve closes and fuel will 
flow from the main tank until it is empty then 
fuel flow to the engine will be directly from 
the forward and aft tanks through the by-pass 
valve. 


e Automatic bomb bay fuel feed circuit is 
deactivated. 


e On [6 aircraft the forward CG pump circuit 
is deactivated. 


@ The fuel purging valve is closed. 


e The fuel leak caution light will illuminate. 


The DEACTIVATE position deenergizes the fuel 

leak sensing system and fuel system functions the 
same as on unmodified aircraft. The fuel leak caution 
light will illuminate and remain illuminated until 

the switch is positioned to the AUTOMATIC position 
or loss of DC power occurs. The fuel leak sensing 
system is powered by AC secondary power. The 
transfer shutoff valve is powered by DC primary 
power. 


On F-105D aad F-:O05F aircraft modified by T.O. 


1F-105-1020, the Revised Fue} System as provid- 
ed by T.O. 1F-105-1061] has bcen deactivated. 


Power has been removed from the ALTERNATE 
ENGINE FUEL FEED switch so that it is now 
INACTIVE in both positions and the fuel leak 


sensing system is no longer operative {1020 C/W). 


The fuel system now functions as on the aircraft 
not modified by T.O. 1 F-105-1061. The follow- 
ing differences will be noted after T.O, 1F-105- 
1020 has been complied with: 
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a. ‘The transfer shutoff valve (Labeled MAIN 
TRANSFER SHUTOFF VALVE in figure 1-12 
{sheet 3 of 3) in basic manual) is deactivated in 
the open position so that the fuel flow through it 
is continuous. 


b. The fuel leak caution light is deactivated 
and will not illuminate. 


Change 2 1-38A/(1-386 blank} 


JETTISON SYSTEM. 


Integral pylon and tank units are jettisoned from the 
wing and fuselage centerline (belly) by electrically 
fired explosive cartridges in the pylons. Wing pylons, 
with or without stores, are also jettisoned by electri- 
cally fired explosive cartridges. The jettison system 
is powered by DC primary power. However, if DC 
primary power is not available, battery power is 
automatically supplied to the jettison system. When 
jettisoning is required, left and right wing pylons 

will be jettisoned simultaneously. 


When a bomb bay tank or SUU-21/MN-1A 
dispenser is installed in the bomb bay, it 

is a fixed installation and no attempt shall 
be made to jettison it. The special store 
locking handle shall be left in the LOCKED 
(full forward) position with the pip pin 
installed and the displacing gear pressure 
should read zero (+25) PSI. 


The jettison controls allow the pilot a choice, or 
combination, of any of the following: 


@ Jettison all pylons (with attached tanks or 
stores). 


© Jettison centerline pylon and tank. 


® Jettison inboard wing pylons (with tanks or 
stores). 


® Jettison outboard wing pylons (with stores). 
Note 


The AIM-9B (Sidewinder) and the AGM- 
12B (Bullpup) adapters cannot be 
jettisoned. 


Jettison External Stores Button. 


The jettison external stores button (figure 1-5) on 
the left auxiliary instrument panel is provided to 
jettison all pylons and any tanks or stores (except 
special weapons, AGM-12B/C, AIM-9B/E, or AGM- 
45B missiles) that may be installed on them. The 
button is placarded JETTISON EXTERNAL 
STORES. When the button is depressed, DC pri- 
mary power is supplied to explosive cartridges in 
each pylon, releasing the pylons. A time delay 
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feature provides a 0.6 second delay between jettison- 
ing of inboard and outboard pylons. A holding relay 
keeps the circuit energized 1.2 seconds so that: the 
button does not have to be held depressed. If DC 
primary power is not available, battery power is 
automatically supplied to the jettison system. 


Pylon Jettison Buttons. 


The pylon jettison buttons (2, figure 1-7) on the 
right console (not in rear cockpit) are provided to 
jettison pylons and any tanks or stores (except 
special weapons AGM-12B/C, AIM-9B/E or AGM-45B 
missiles) that may be installed on the respective pylon. 
The buttons are grouped under a placard marked 
JETTISON PYLONS, and are individually placarded 
INBD, CENTER and OUTBD, When any of the 

three buttons is depressed, DC primary power is 
directed to explosive charges in the respective 

pylons releasing the pylons. In the event DC 

primary power is not available, battery power is 
automatically supplied to the system. 


Centerline Tank Jettison Switch (Belly Tank) [997C and 
1044) N/C/W. 


The centerline tank jettison switch (figure 1-13) on 
the fuel system control panel (not in rear cockpit) 

is provided to jettison the centerline pylon and any 
tank or store that may be installed. The switch plac- 
arded BELLY TANK JETTISON is a two-position 
switch guarded in the unmarked OFF position. 
When the guard is lifted and the switch positioned to 
JETTISON, DC primary power is supplied to explo- 
sive cartridges in the centerline pylon, releasing the 
pylon. If DC primary power is not available, battery 
power is automatically supplied to the system. 


Do not open the bomb bay doors when 
carrying the centerline pylon tank or the 
centerline pylon multiple ejection rack 
assembly as tanks or stores will jettison 
and doors may be damaged. 


@ To prevent inadvertent jettisoning of the 
multiple ejection rack assembly, the cen- 
terline tank jettison switch guard shall be 
safetied when the rack is installed on the 
centerline pylon. 
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FUEL QUANTITY INDICATOR 
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Figure 1-17 


Inboard MER Jettison Switch. 


The inboard MER jettison switch (1, figure 1-7) on 
the right console (not in rear cockpit) is a two- 
position toggle switch placarded JETTISON INBD 
MER. and is powered by DC primary power. 


Note 


When carrying MER on inboard pylons, 
the cartridges are removed making this 
switch ineffective. To jettison the py- 
lon and MER together, it is necessary 
to engage the inboard pylon jettison 
button. 


FUEL SYSTEM INDICATORS. 
Fuel Quantity Indicators. 


A fuel quantity indicator (figure 1-17) is provided 
to indicate fuel on board and is powered by 115- 
volt AC primary power. The system indicates in 
pounds and since it is a capacitance type, compen- 
sates for changes in fuel density. The auxiliary 
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tank quantities (left pylon tank, right pylon tank 
and auxiliary bomb bay or centerline pylon tank) 
are indicated on three small dials on the face of the 
indicator. The auxiliary or pylon tank dials are 
graduated in 500 pound units. The large outer scale, 
graduated in 200 pound units. indicates total (inter- 
nal plus external), total internal or the individual 
internal tanks, depending on the position of the 

fuel quantity selector switch. When wing tanks are 
jettisoned, the left and right pylon dials will indicate 
slightly below zero. When the centerline pylon tank 
is jettisoned the auxiliary and fuselage dial will indi- 
cate the amount of,fuel in the bomb bay tank only. 
On the [F] aircraft the front cockpit has the master 
indicator and the rear cockpit has a repeater indicator. 


Fuel Quantity Selector Switch. 


The fuel quantity selector switch (figure 1-17) (not 
in the rear cockpit) is powered by 115-volt AC pri- 
mary power. The detented positions of the rotary 
switch from left to right are as follows: TOFAL 
for all fuel on board (internal plus auxiliary fuel), 
FWD for fuel in the forward tank, MAIN for fuel 
in the main tank, AFT for fuel in the aft tank and 


INTERNAL TOTAL for all internal fuel on board 
(internal exclusive of auxiliary fuel). 


The INTERNAL TOTAL position should 
be used for monitoring fuel quantity. This 
position will show fuel available to the 
engine regardless of the position of the 
fuel tank selector. 


As a result of inherent calibartion toler- 
ances in each individual indicating sys- 
tem, adding the individual indicated 
quantities may or may not equal the 
actual total quantity. 


Therefore, the total amount of internal 
fuel remaining, obtained by adding the 
individual quantities, should be used only 
as an approximation of the actual amount 
of internal fuel on board. 


The fuel quantity indicating system on a fully 
serviced aircraft should indicate as follows: 


(BD) AIRCRAFT 
Tank Indicator Reading 
Self-sealing | Bladder | Tolerance 
FWD +500 LB 
MAIN +500 LB 
AFT +550 LB 
INTERNAL TOTAL +600 LB 
L PYL +300 LB 
R PYL +300 LB 
AUX & FUEL PYL 
Bomb Bay +400 LB 
450 GAL C/L +400 LB 
650 GAL C/L +400 LB 
(F) AIRCRAFT 
Front Cockpit Master Indicator 
Tank Indicator Reading 


Tolerance 


FWD +300 LB 
MAIN +300 LB 
AFT +350 LB 
INTERNAL TOTAL +400 LB 
LPYL +200 LB 
R PYL +200 LB 
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AUX & FUSE PYL 


Bomb Bay 2450 2500 +300 LB 
650 GAL C/L 4200 4200 +300 LB 
Rear Cockpit Repeater Indicator 

Tank Indicator Reading 
FWD Master Ind. (+240) LB 
MAIN Master Ind. (+240) LB 
AFT Master Ind. (+240) LB 
INTERNAL TOTAL Master Ind. (+240) LB 
LPYL Master Sub dial (+155) LB 
R PYL Master Sub dial (+155) LB 
AUX & Bomb Bay Master Sub dial (+355) LB 
FUSE PYL 650 Centerline Master Sub dial (355) LB 


Fuel Quantity Indicator Test Button. 


The fuel quantity indicator test button (figure 1-17) 
(not in rear cockpit) is located on the right side of 
the indicator and placarded FUEL QUANTITY and 
PRESS TO TEST IND. When the button is depressed, 
all pointers should move toward zero. When the 
button is released, the pointers should return to their 
original position. Failure of the pointers to move in- 
dicates a faulty system. 


Fuel Flow Indicators. 
Refer to “Engine Instruments”’ in this section. 
Excess Fuel Vent Caution Light. 


The excess fuel vent caution light (figure 1-60) on 

the instrument panel displays EXCESS FUEL VENT 
and is powered by DC secondary power. Illumina- 
tion of the light indicates that fuel flowing from the 
internal tanks through the fuel vent line exceeds 
1000 pounds per hour. A capacitance type switch 

in the fuel vent line senses the excessive fuel flow 

and energizes a holding relay. If the relay is energized 
continuously for 15 to 20 seconds the caution light 
will illuminate. 


Test Excess Venting Button. 


The test excess venting button (figure 1-14) (not 

in rear cockpit) is placarded TEST EXCESS VENT- 
ING. Depressing the button connects a simulator 
capacator to the circuit. After 15 to 20 seconds the 
EXCESS FUEL VENT caution light will illuminate 
indicating the entire system is operating. 
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Fuel Low Caution Lights. 


The fuel low caution light (figure 1-60) is located 
on the caution light panel and displays FUEL LOW 
and is powered by DC secondary power. Illumina- 
tion of the light indicates the total fuel remaining in 
the main tank is 1100 (+200) pounds [-1058 and 
-1059] N/C/W, 1000 (+200) pounds [1058 and 
1059] C/W, (when in normal flight attitude). Fuel 
from the bomb bay tank transfers automatically to 
the main tank when the fuel low caution light float 
switch closes, if the pilot has left the fuel selector 
in the MAIN TK (MAIN) position and neglected to 
select the BB TK (BOMB BAY) position. The auto- 
matic provisions do not change present pilot pro- 
cedures of selecting the BB TK (BOMB BAY) 
position in the proper sequence. 


On aircraft [1058 and 1059] C/W the 
fuel low caution will illuminate when 
the total fuel remaining in the main 
tank is 1000 (+200) pounds. 


Note 


If AC secondary power fails, the boost 
pumps will become inoperative, causing 
the transfer of fuel from the forward 
and aft tank to the main tank to be dis- 
continued. All internal tanks will then 
supply fuel directly to the engine, as- 
sisted by gravity and suction from the 
engine driven pump. Therefore the 
fuel low caution light will illuminate 
while the forward and aft tanks may 
still contain fuel, in addition to the 1100 
(+200) [1058 and 1059] N/C/W 1000 
(+200) pounds [1058 and 1059] C/W 
pounds in the main tank. 


Fuel Inlet Pressure Caution Light. 


The fuel inlet pressure caution light (figure 1-60) 
located on the caution light panel displays FUEL 
INLET PRESS and is powered by DC primary 
power. Iumination of the light indicates low pres- 
sure in the fuel line downstream of the fuel shutoff 
valve, As the differential pressure between the fuel 
line and the static pressure in the main tank increases 
and reaches four PSI, the light will go out. As pres- 
sure decreases the light will illuminate when the 
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differential pressure reaches one PSI, The light will 
illuminate under the following conditions: 


® Fuel shutoff valve closed. 


e All boost pumps inoperative. Under this condi- 
tion the forward and aft tanks will discontinue 
transferring the fuel to the main tank, all inter- 
nal tanks will then gravity feed directly to the 
engine. The fuel heads will equalize and the 
fuel remaining in each tank will gravity feed 
until all usable fuel is consumed. 


® Main boost pump inoperative and the bypass 
valve failed to transfer. Under this condition 
the forward and aft boost pumps will continue 
to transfer fuel to the main tank from which 
it will gravity feed to the engine. 


Boost Pump Caution Lights. 


Three boost pump caution lights (figure 1-60) located 
on the caution light panel display FWD BOOST 
PUMP, MAIN BOOST PUMP, and AFT BOOST 
PUMP and are powered by DC secondary power. 
Differential pressure between the respective pump 
inlet and outlet pressure actuate switches to illumi- 
nate and extinguish the respective boost pump cau- 
tion lights. As pressure differential decreases, the 
respective caution light will illuminate at one PSI. 
On increasing pressure, the caution light will go out 
at four PSI. The aft boost pump caution light is 
actuated by the low differential pressure of either 
or both, boost pumps in the aft tank. Illumination 
of any boost pump caution light indicates that the 
pressure differential between the inlet and outlet 
ports of the pump has decreased to or below one 
PSI. The following conditions will cause the boost 
pump caution lights to light: 


e@ Inoperative boost pump (pump off or failed). 
e Empty fuel tank. 
@ Fuel sloshing in tank. 


e Deceleration or change in attitude when aft 
tank is not full. 


CG Control! Transfer Pump Caution Light [F} . 


The CG control transfer pump caution light (figure 
1-60) is located on the caution light panel and is 
powered by DC primary power. The light will ilumi- 
nate and display CG PUMP whenever the transfer 


pump is not operating and the forward tank is above 
1390 pounds remaining. When the fuel in the for- 
ward tank is below 1390 pounds remaining, the light 
will go out. The light may flicker momentarily dur- 
ing A/B light-up due to fuel sloshing in the forward 
tank if the forward boost pump switch is in the 
OFF position. 


Centerline Pylon Tank Empty Indicator Light. 


The centerline pylon tank empty indicator light 
(figure 1-60) displays BELLY TANK EMPTY and 
is powered by DC primary power. The light will 
illuminate when the tank is empty and will go out 
when the tank is jettisoned. 


Fuel Leak Caution Light [1061] C/W. 


The fuel lead caution light, (figure 1-60) located on 
the main instrument panel adjacent to the excess 
fuel vent light (not in rear cockpit), is a yellow 
light placarded FUEL LEAK and powered by DC 
primary power. Illumination of the light indicates 
that the alternate engine fuel feed switch is in the 
DEACTIVATE position or a fuel leak signal has 
been generated if the alternate engine fuel feed 
switch is in the AUTOMATIC position. 


AIR REFUELING SYSTEM. 


The aircraft can be refueled in flight from a tanker 
aircraft equipped with a drogue or flying boom. A 
control (not in rear cockpit) permits extension or 
retraction of a probe on the forward left side of 
the fuselage, or opening and closing of a flush door 
(slipway) on the top forward fuselage ahead of the 
center winshield panel, exposing a fixed refueling 
receiver. Transfer of fuel from a tanker equipped 
with a drogue is accomplished when the coupling 
mounted to the drogue is engaged with the refueling 
probe on the left side forward fuselage of the air- 
craft. With the tanker drogue in position and the 
receiver refueling probe extended, the pilot flies 
the probe into the cone of the drogue until the 
nozzle on the probe engages the coupling mounted 
to the drogue. When engagement is completed, 
transfer of fuel is initiated by the tanker engineer. 
Fuel transfer through the probe is automatically 
distributed through the manifold to all internal and 
installed auxiliary tanks, i.e., wing pylon, centerline 
pyion, and bomb-bay tanks, As each internal tank 
becomes full, float-operated fuel shutoff valves 
within the tank close, preventing surther flow from 
the manifold, Float-operated switches in the 
auxiliary tanks control the airframe mounted shut- 
off valves. As each auxiliary tank becomes full, the 
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float-operated switch opens and stops further fuel 
from the manifold. Upon completion of the refuel- 
ing operation, the probe drogue connection is broken 
by the receiver dropping back. The breakaway force 
in the disconnect in the drogue is adjusted so that 
undue strain on the connection will cause an auto- 
matic disconnect. Self-sealing disconnects on both 
probe and drogue prevent fuel spillage. For transfer 
of fuel from a tanker equipped with a flying boom, 
the aircraft is equipped with a flush receptacle in 
addition to the refueling probe. A flush fixed-type 
air-refueling receptacle is mounted on the top for- 
ward fuselage ahead of the center windshield panel. 
A flush drop-down door retracts into the fuselage to 
expose the receptacle and provide a slipway to guide 
the tanker boom during refueling. The drop-down 
door is hydraulically actuated and spring-loaded to 
retract (open) in the event of utility hydraulic failure. 
Once the receptacle door is open and the tanker boom 
is inserted in the receptacle, the nozzle Jatch rollers 
are actuated to the locked position. The operation 
of the receptacle latches and the manual and auto- 
matic disconnect features are controlled by a signal 
amplifier. Fuel transfer through the receptacle is 
accomplished as in the probe system. Disconnect 
can be accomplished by the following actions: 


1. Boom operator disconnects by actuating the 
tanker disconnect switch. 


2. Receiver pilot disconnects by depressing the 
radar action reject/air refueling disconnect 
button on the throttle grip. 


3. Receiver pilot disconnects by depressing and 
holding the air refuel reset button. 


4. Initiate a ‘‘Brute Force” disconnect. When all 
normal methods of disconnect fail, a tension 
force of approximately 4800 pounds on the 
nozzle will effect a disconnect as a last resort 
procedure. If the boom operator can maintain 
a 60-pound fuel pressure in the fuel manifold, 
the necessary force can be reduced to 3330 
pounds, 


It is not necessary to jerk the boom out 
with IDLE power and speed brakes. This 
method has caused serious structural 
damage. A gradual reduction in power 
will suffice to disconnect. 
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5. ATM can be turned OFF in an effort to de- 
plete utility hydraulic pressure holding the 
latch locks closed. 


An automatic disconnect will occur when both 
receiver and tanker systems are completely opera- 
tional and one of the following occurs: 


1. Excessive fuel pressure occurs in the receiver 
fuel manifold, actuating the high pressure 
disconnect swit¢h. 


2. The tankers boom limit switches (see T.O. 
1-1C-1-13) are actuated due to excessive 
(angular) displacement of the boom. 


An amplifier override switch is provided to supply 
an emergency method of controlling hook-up or 
release of the tanker boom in the event of amplifier 
failure or malfunction. See figure 1-18 for the re- 
fueling system. 


The angle of attack vane is in a very 
precarious location during air refueling 
and is subject to loss and/or damage 
during hook-ups. Extreme care must 
be exercised to prevent breaking the 
vane off with possible engine ingestion. 


SIGNAL AMPLIFIER. 


The signal amplifier contains a thyratron tube, a 
ballast, resistors, four multiple contact relays and 

is the nerve center of the air refueling signal sys- 
tem. With the air refuel handle pulled aft and the 
signal amplifier override switch in the NORMAL 
position DC primary power energizes the signal 
amplifier. Normally closed contacts of the relays 

in the amplifier complete circuits which arms the 
nozzle contact switch, arms the nozzle latch switch 
and illuminates the air refuel ready light. When 
contact is made, the nozzle depresses a slide valve 

in the receptacle which in turn actuates the nozzle 
contact switch. This action indexes the control 
valve to apply hydraulic pressure to close the nozzle 
latches. When the nozzle latches close the nozzle 
latch switch is actuated completing a circuit which 
energizes the induction coil and sends an electrical 
impulse to the amplifier causing the thyratron tube 
to actuate relays in the amplifier. This extinguishes 
the air refuel ready light, arms the disconnect switch 
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on the throttle grip, arms the fuel pressure switch 
and transmits a signal from the induction coil through 
the nozzle coil to the tanker indicating that refueling 
may begin. A disconnect signal, from any source, 
received by the amplifier causes actuation of relays 
which deenergizes the latch control valve applying 
hydraulic pressure to retract the latches releasing 

the nozzle and illuminating the air refuel disconnect 
light. When the radar action reject/air refuel discon- 
nect button on the throttle is depressed or the air 
refuel handle is pushed in power is removed from 
the signal amplifier and the air refuel disconnect 
light goes out. 


AIR REFUEL HANDLE. 


The air refuel handle (figure 1-19) (not in rear cock- 
pit) is placarded RECP-PULL and PROBE-TURN & 
PULL. When the handle is in the vertical position and 
pulled aft, a mechanical control positions the hydrau- 
lic control valve to retract (open) the slipway door. 
When the door is fully open, circuits are engergized 
to illuminate the air refuel ready light and the two 
lights in the receptacle well, and open the fuel trans- 
fer and refueling valve in each external tank. Once 
the receptacle flush-type door is open and the tanker 
boom is inserted in the receptacle, the nozzle latch 
rollers are actuated to the locked position and the 
air refuel ready light goes out. When the tanker 
disconnects, the AIR REFUEL DISC indicator light 
illuminates. The light will remain illuminated until 
the air-refuel handle is pushed in, or the AIR RE- 
FUEL RESET button is momentarily depressed. 
When the air-refuel handle is rotated 90 degrees 
counterclockwise while in the full forward position 
and then pulled aft, a cable unlocks the forward 
door and positions a hydraulic-selector valve to direct 
utility hydraulic pressure to extend the probe. The 
door on the forward end of the probe compartment 
opens to allow passage of the probe assembly. When 
the probe is extended, the forward door returns to 
its faired position, and circuits are energized to 
illuminate the probe upward and forward shining 
probe lights and open the fuel transfer and refueling 
valve in each external tank. The upward shining 
light is mounted on the fuselage forward of the 
probe and illuminates the area forward of the probe. 
The forward shining light is mounted on the prabe 
and illuminates the area around the probe nozzle. 
Hydraulic pressure holds the probe in the extended 
position until fuel transfer is accomplished and a 
disconnect is initiated. Pushing in the air-refueling 
handle mechanically actuates the hydraulic-selector 
valve to retract the refueling probe. The initial 
movement opens the forward door and allows the 
probe to retract into the compartment. When the 
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REFUELING SYSTEM cove 


REFUELING FLOW 
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CHECK VALVE 


WHEN FIRST ROTATED TO A HORIZONTAL 
POSITION, THE FLIGHT REFUELING CON. 
YS TROL HANDLE (NOT IN REAR COCKPIT ON 
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F-105F) IS PULLED OUT TO EXTEND THE 
FLIGHT REFUELING PROBE. 


WHEN IN ITS VERTICAL POSITION, 
THE SAME HANDLE |S PULLED OUT 


TO HYDRAULICALLY OPEN THE 
FLIGHT REFUELING RECEPTACLE REFUELING VALVE 


BOOST PUMP AND 
FLAPPER VALVES 


(SLIPWAY) DOORS. 
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A RECEPTACLE ON 
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PROVIDED FOR 


FUEL TANK (997C or 1044 SINGLE POINT 
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SWITCH 
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WHEN THE PROBE IS EXTENDED OR THE FLIGHT REFUELING OR 
GROUND REFUELING RECEPTACLE DOORS ARE OPENED, THE ELEC- 
TRICAL CIRCUITS TO THE AUXILIARY TANK PRESSURE-VENT VALVES 
ARE AUTOMATICALLY DISCONNECTED, ALL AUXILIARY TANKS ARE 
OPENED TO VENT REGARDLESS OF THE SETTING OF THE FUEL 
TANK SELECTOR SWITCH. 


SIMULTANEOUSLY, THE AUXILIARY TANK REFUELING VALVES, 
PREVIOUSLY DESCRIBED AS ACTING AS CHECKS, ARE ELEC- 
TRICALLY OPENED, ALLOWING FUEL FLOW INTO THE TANKS, 
WHEN FILLED, FLOW TO EACH TANK |S AUTOMATICALLY 
HALTED BY A HIGH LEVEL FLOAT SWITCH WHICH BREAKS THE 
A rch al REFUELING VALVE CIRCUIT AND CLOSES THE 
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WHEN THE FWD AND AFT BOOST PUMPS ARE OPERATING, AS IN FLIGHT 
REFUELING, THE MAIN TANK IS PARTIALLY REFUELED BY TRANSFER 
FLOW FROM THE FWD AND AFT TANKS IN ADDITION TO THE NOR- 
MAL FLOW. 

IN AIRCRAFT WITH [1061] C/W, FLOW FROM THE FWD AND AFT 
TANKS 10 THE MAIN TANK 1S AUTOMATICALLY CUT OFF BY THE MAIN 
TRANSFER SHUT-OFF VALVE WHEN A BREAK |S DETECTED iN THE MAIN 
FUEL FEED LINE. 


FUEL FLOW TO ALL INTERNAL TANKS (FWD, MAIN AND 
AFT) 1S CONTROLLED BY FLOAT OPERATED VALVES 
WHICH SHUT OFF FLOW WHEN THE RESPECTIVE TANKS 
ARE FILLED. 


Figure 1-18 
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NOTE 

RECEPTACLE POSITION IF FOR SOME REASON THE PROBE CANNOT BE PROBE POSITION 
FULLY RETRACTED, OR THE RECEPTACLE DOOR FULLY 

CLOSED, EXTERNAL FUEL MAY STILL 8E USED IF THE 

REFUEL PROBE HANDLE IS KEPT IN AS FAR AS IT 

WILL GO. 


With air refueling handle vertical, pulling aft 
opens receptacle. With handle rotated 90 degrees 
CCW, pulling aft extends probe. 


Figure 1-19 
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linkage is fully retracted, the forward door is faired 
to the aircraft and the lock secures the probe in the 
retracted position, the refueling circuit is deener- 
gized, and the probe lights are extinguished. If 
hydraulic pressure is not available, a spring-loaded 
level under the probe tube will extend the probe 
sufficiently to allow complete extension by ram-air 
pressure. When the probe is extended by means of 
the normal or the emergency systems, the refuel 
control electrically positions the auxiliary tank 
pressure vent valves to vent position. When the 
handle is pushed in, the pressure vent valves are 
positioned by the fuel-selector position. After the 
refueling cycle is completed under emergency ex- 
tension, the probe cannot be retracted. 


If the refueling probe is extended with- 
out hydraulic pressure, or if the probe 
cannot be fully retracted, the air-refuel 
probe handle must be pushed in after 
the refueling cycle is completed, in order 
to return the pressure vent valves in the 
auxiliary tanks to the pressure position 
and allow fuel to transfer from these 
tanks. Extended probe will reduce 
range approximately 15 percent. 


Selection of receptacle or probe shall 
only be made while the handle is pushed 
in. If any attempt is made to rotate the 
handle in the extended position, the 
linkage will be disconnected and both 
refueling systems rendered inoperative. 


SIGNAL AMPLIFIER OVERRIDE SWITCH. 


The signal amplifier override switch (figure 1-19) 
(not in rear cockpit) provides an emergency method 
of hook-up and release of the tanker boom in the 
event of amplifier, high-pressure switch, or induc- 
tion coil failure. The switch is placarded SIG 

AMPL and has two positions placarded NORMAL 
and OVERRIDE. During the normal refueling 

cycle, the switch remains in the NORMAL position 
and air refueling system power and actuating sig- 
nals function automatically through the amplifier 
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and the refueling sequence is automatic after contact 
is made. If the amplifier fails, fuel may or may not 
be transferred, and the ready light may not illuminate 
or may not go out after contact is made. When this 
occurs, the override switch should be placed in the 
OVERRIDE position which bypasses the following 
items: Air refuel amplifier, latch switch, induction 
coil, high pressure switch and air refuel reset button. 
In OVERRIDE when the nozzle contact. switch has 
actuated the latch control valve, there is no light 
action, no signals are passed to the tanker, and the 
tanker cannot actuate the disconnect cycle. The 
receiver pilot must verbally (using radio) inform the 
tanker he is ready to receive fuel and upon request 
of the boom operator, must initiate the disconnect 
cycle at the conclusion of refueling. Disconnect is 
accomplished by depressing the radar action reject/ 
air refuel disconnect button on the throttle. In 

the event the button does not effect a disconnect a 
brute force disconnect is still possible. 


AIR REFUEL READY INDICATOR LIGHT. 


The air refuel ready indicator light (figure 1-60) 
powered by DC primary power through the signal 
amplifier, is a green legend type light displaying 

AIR REFUEL READY when illuminated, indicating 
that the receiver is open, power is supplied to the 
refueling amplifier and the amplifier is ready for the 
refueling cycle. The ready light will go out when 
contact is made and the receiver latches have closed. 


AIR REFUEL DISCONNECT INDICATOR LIGHT. 


The air refuel disconnect indicator light (figure 1-60) 
powered by DC primary power through the signal 
amplifier, is an amber legend type light displaying 
AIR REFUEL DISC. When illuminated it indicates 
that the tanker boom nozzle has been disconnected 
from the receiver. If the disconnect light is illumi- 
nated, the reset button below the light must be de- 
pressed or the air refuel handle must be pushed in 
and pulled out to close and open the slipway door, 
before the refueling system will be ready to make 
another refueling cycle. 


AIR REFUEL RESET BUTTON. 


The air refuel reset button (figure 1-5) (not in rear 
cockpit) powered by DC primary power recycles the 
air refueling amplifier to allow resuinption of refuel- 
ing in the event of a premature disconnect. 


Note 


@ Depressing the reset button removes elec- 
trical power from the refueling amplifier 
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ELECTRICAL SYSTEM 


BATTERY . 


FOR THE COMMUNICATIONS, IDENTIFICATION AND 
NAVIGATION SYSTEM POWER SUPPLY SEE FIGURE 1-73 


SZ PC POWER FLOW 
CODE ZZ AC POWER FLOW 


ARRESTING HOOK 


[F] BAILOUT WARN LTS 


CANOPY ACTUATOR 
FIRE EXTINGUISHING SYSTEM [1060] C/W 
JETTISON SYSTEM 
CENTERLINE PYLON & STORE 
INBD MER SW (DEACTIVATED) 
WING PYLONS & STORES 
LDG GEAR DOWNLOCK OVERRIDE 


* MORE THAN ONE SOURCE OF POWER 
REQUIRED, 


ALL CAUTION LIGHTS SHOWN ARE DC 
POWERED AND ARE ILLUMINATED FOR 
INFORMATION ONLY 


EXTERNAL 
DC POWER 


GENERATOR 
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*AFCS 
STAB AUG OFF CAUTION LT 
ANTI-COLLISION LTS 
[F] ARRESTING HOOK DOWN LT 
ATM SWITCH 
ATM O'NEAT LT 
ARMAMENT 
BOMB ARMING 
BOMB BAY DOOR CAUTION LT 
BOMB MODE SELECTOR 
* CAMERA SYS 


FREEZE FIRE BUTTON 
GUN FIRING 
MASTER ARMAMENT SW 
LIMIT 4G MAX CAUTION LT 
PYLON SEQUENCE SELECTOR 
RIPPLE ENDED INDICATOR LT 
SPECIAL STORE CONTROLS (OCU-59 etc.) 
STATION SELECTOR BUTTONS AND LTS 
SUU-7A/A DISPENSER SYS 
WEAPONS SELECTOR 

CANOPY CAUTION LT 

*#CKPT AIR CONDITION & PRESS SYS 

MAIN AIRLINE OHEAT LT 
MAIN AIRLINE SHUTOFF VALVE & SW 


COCKPIT UTILITY LT 
[F] *CONTROL TRANSFER (TAKE-OVER) SYS 
COMM, FLIGHT, NAV & WEAPONS 
TAKE OVER BUTTONS 
DC GENERATOR SW 
*ELECTR COOLING AND PRESS AIR SYS 
COMP'T O’HEAT CAUTION LT 
ENGINE 
AIR START 
A/B STARTING 
CARTRIDGE START 
ENG DE-ICING SYS & CAUTION LT 
EMERG FUEL SYS & CAUTION LT 
FIRE O‘HEAT WARN SYS 
OJjL LOW PRESS CAUTION LT 
*THRUST DECAY SYS 
*VAI SYS 
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FLIGHT CONTROL SYS 

AILERON LOCKOUT ACTUATOR 

EMER FLIGHT CONTROL SYS [1045] C/W 

FLAP POSITION IND 

LE FLAP CONTROL & TE FLAPS 

PITCH MECH ADV SHIFTER & CAUTION LT 

SPEED BRAKE CONTROL 

TRIM CONTROLS & ACTUATORS 

TWO POSITION RUDDER STOP & CAUTION LT 
FUEL SYSTEM 

AIR REFUEL SYS 

AR DISC INDICATOR LT 

AR READY INDICATOR LT 

CENTER PYLON TANK EMPTY IND LT 
IF}CG CONTROL TRANS PUMP CAUTION LT 

FUEL INLET PRESS CAUTION LT 

FUEL TANK SELECTOR 


HYD SYS ONE PRESS TEST BUTTON 
JETTISON SYSTEM 
CENTER PYLON (& STORE) 
INBD MER SW (DEACTIVATED) 
WING PYLONS (& STORE) 
SPECIAL STORES 
LANDING GEAR SYSTEM 
ANTISKID BRAKE SYS 
LG POSITION IND SYS 
LG WARNING SYS 
MASTER CAUTION LT SYS 
NAVIGATION LT 
OXYGEN LOW CAUTION LT 
OXYGEN WARNING TEST BUTTON 
PITOT HEAT 
VERTICAL GYRO FAST ERECT BUTTON 
CIN PWR CAUTION LT 
MARKER BEACON IND LT 


STANDBY 
INVERTER 


AIR FROM ENGINE 
COMPRESSOR 


CONNECTED 
ONLY WHEN 
GENERATOR 
OPERATES OR 
EXTERNAL DC 
POWER IS USED 


WITH SWITCH IN STANDBY 
INVERTER AUTOMATICALLY 
SUPPLIES PRI BUS IF 

GENERATOR FAILS 


WITH SWITCH IN CHECK 
INVERTER SUPPLIES PRI 
BUS DIRECTLY TO CHECK 
OPERATION 


UTILITY 
HYDR PUMP 


INVERTER SWITCH 
MUST BE IN 


GENERATOR 


AC 
EXTERNAL 
POWER 


AIR REFUEL PROBE LIGHT 
AIR REFUEL RECEPTACLE LIGHT 
ARMAMENT 
% CAMERA SYSTEM 
DISPLACING GEAR IND 
*MSL GUIDANCE 
*AFCS 
*COMM & ELECT EQUIP 
* DOPPLER AN/APN-131 
CONSOLE LTS 
*CONTROL TRANSFER (TAKE-OVER) SYS 
RADAR & TACAN TAKE-OVER 
*FIRE CONTROL SYS 
*®R-14 RADAR SYS 
ANTENNA TILT IND 
*SIGHT SYS 
*TBC SYS 
HI TOSS PULL UP CAUTION LT 
SOLUTION IND LT 
RET WPN IND LT 
FUEL “SYSTEM LTS 
BOOST PUMP CAUTION LTS (3) 
EXCESS FUEL VENT CAUTION LT 
FUEL LOW CAUTION LT 
*|NTEGRATED FLIGHT INSTRUMENT SYS 
INSTRUMENT SELECTOR SW 
LANDING AND TAXI LTS 
NOSE WHEEL STEER CONTROL 
POSITION AND FORMATION LTS 
RAIN REMOVAL CONTROL 
RED FLOOD LIGHTS 
SEAT VERTICAL ADJUSTMENT 
TAKEOFF TRIM AND IND LT 
THUNDERSTORM LTS 
*THRUST DECAY SYS 
WATER INJECTION CONTROL 
WATER INJECTION IND LT 


STANDBY POSITION 


Oe” etiam ee 3s, § 
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bis 


AC GEN AND | 


% ALL ATTITUDE GYRO SYS 
*COMM & ELEC EQUIP 
CONTROL TRANS IND LTS (6) 
CONTROL TRANS LAMP TEST BUTTON 
ENGINE 
(F] EGT GAGE 
FUEL FLOW IND 
OIL PRESS GAGE 
EGT GAGE (DIGITAL) 
FLIGHT INSTRUMENTS LTS 
FUEL QUANTITY IND SYS 
* GUN FIRING (STATIC CONVERTER) 
HOT AIRLINE OVERHEAT SENSING SYS 
HYDRAULIC PRESS GAGES 
*INTEGRATED FLIGHT INSTRUMENTS 
ADI 
HSI 
BEARING POINTER IND LTS 
MODE IND LTS 
OXYGEN QUANTITY GAGE 
STANDBY ATTITUDE IND 
*#VAI SYSTEM 


ON ey 


*AFCS 
CADC SYSTEM 
#CKPT AIR COND & PRESS SYS 
CKPT AUTO TEMP CONTROL 
VENT SUIT BLOWER 
#*COMM AND ELEC EQUIP 
®DOPPLER AN/APN-131 
*ENGINE 
PRESSURE RATIO GAGE 
*VAI SYSTEM 
ELEC COOL & PRESS AIR SYS 
*FIRE CONTROL SYS 
*R-14 RADAR SYS 
SIGHT SYSTEM 
*TBC SYSTEM 
*FUEL SYSTEM 
BOOST PUMPS 
[F] CG PUMPS 
FWD & AFT BOOST PUMP SW 
* INTEGRATED FLIGHT INSTRUMENTS 
ADI, AMI, AVVI, HSI 
% MISSILE GUIDANCE & TRACKING 
NON FLIGHT INSTRUMENTS LTS 
WINDSHIELD DEFOGGING SYS 
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and will result in a nozzle disconnect 
during a refueling contact. Before 
refueling can again take place, the 
system must be recycled by momen- 
tarily depressing the reset button or 
cycling the air-refuel handle. 


AIR REFUEL DISCONNECT BUTTON. 


The air refuel disconnect button (figures 1-11 and 
1-18) (not in rear cockpit) is normally used for radar 
action reject but when the air refuel handle is pulled 
out, arelay connects the button to the air refuel 
receiver system. Depressing the button supplies 
power to the air refuel receiver demagnetizing cir- 
cuit and opens the circuit to the latch contro! valve. 


Note 


Failure to attain a normal disconnect 
may be due to a faulty signal amplifier 
or a faulty utility hydraulic latch con- 
trol valve. With failure of the latter, 
disconnect may be accomplished 
using the “Brute Force” method or 

by relieving hydraulic pressure by 
ATM shutdown. 


AIR REFUELING LIGHT RHEOSTATS. 


The air-refueling light rheostats (figure 1-14), (not 
in rear cockpit), are tandem rheostats placarded 
INFLIGHT REFUEL RECEIVER LIGHTS, TOP- 
RECP/UPPER, and BOTTOM-FWD, with a range 
from OFF to BRIGHT. The rheostats are powered 
by DC secondary power. When the probe is ex- 
tended, the top rheostat controls the probe upward 
shining light and the lower rheostat, the probe for- 
ward shining light. When the slipway receptacle 
door retracts (opens) the upward shining light 
rheostat (Lop knob) controls the intensity of the 
two receptacle lights. 


AIR REFUELING PROCEDURES. 

For air-refueling procedures, refer to 'T.O. 1-1C-1-13. 
Air Refueling Without Utility Hydraulic Pressure. 

See section IIL. 

ELECTRICAL POWER SUPPLY SYSTEM. 


The aircraft is equipped with two basic electrical 
power supply systems (figure 1-20): DC and AC. 
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A communication, identification, navigation (CIN) 
integrated power supply is also incorporated, All 
circuits are protected by circuit breakers or fuses. 
Primary system circuit breakers and fuses are acces- 
sible in the cockpit. 


CIRCUIT BREAKER PANELS. 


Pushbutton type circuit breakers and cartridge type 
fuses, are provided to protect various electrical cir- 
cuits in the aircraft. To facilitate locating and 
identifying, the cockpit circuit breakers and fuses 
are arranged in panels (figure 1-21) each of which 
serves a major electrical circuit. A “popped” circuit 
breaker is evident by the exposure of a white shank 
on the button. Circuit breakers are reset by pushing 
the button in, 


Burned-out fuses are replaced. Spare fuses are avail- 
able in a panel on the side of the right console. The 
cover of the spare fuse panel is secured by a screw on 
aircraft and is a sliding door on {F) aircraft. The 
{Fi aircraft rear cockpit spare fuse pane! is located 
on the side of the left console. 


Pulling circuit breakers may eliminate 
from the system some related warning 
system, interlocking circuit, or cancelling 
signal, which could result in an undesir- 
able reaction. 


DIRECT CURRENT SYSTEM. 


The 28-volt DC system (figure 1-20) is powered by 

a 400-ampere, engine-driven generator with a LOO- 
ampere-hour battery as a standby source of DC 
power, The system incorporates an external power 
receptacle for connecting an external power cart. 
Electrical power is distributed through a three bus 
system consisting of a battery bus, a primary bus, 
and a secondary bus. The battery bus serves emer- 
gency equipment and remains energized regardless 
of the battery switch position or generator operation. 
The primary bus serves equipment essential to Might 
and is energized by the battery, the generator, or the 
external power receptacle. The secondary bus serves 
equipment not essential to flight and ts energized by 
the generator or external power source, Therefore, 
in the event of generator failure in flight, all DC 
energized equipment not essential to flight will be 
automatically cut out since DC secondary power 
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will not be energized, and battery power will be 
conserved for DC primary powered equipment. 

A fully charged battery is capable of supplying the 
DC primary power load on the [F) for 1.2 hours 
and on the [Dj for 1.5 hours. If the CIN (ELECT 
SYS CNTRL PWR) power circuit breaker is pulled 
out and use of the Command Radio, Intercom and 
IFF/SIF is restricted to 10 minutes of operation, 
the battery time may be extended to 2.1 hours on 
the [F) and 3.5 hours on the [D) aircraft. If both 
AC and DC generators fail or engine flameout oc- 
curs, a fully charged battery is capable of supplying 
all DC primary powered loads, including the stand- 
by inverter for 0.6 hour on the (F] and 0.9 hour 
on the [0] . If the generator output is below bat- 
tery voltage or between 32 to 34 volts for a period 
of 10 seconds a protective circuit automatically 
disconnects the generator from the electrical circuit 
and illuminates a caution light. Above 34 volts the 
time delay decreases and disconnect is instantaneous 
at 50 to 70 volts. The generator may be reset into 
the system by proper use of the three-position 
generator switch. 


The battery is the sole source of DC 
power during flight with the DC gene- 
rator inoperative and must not be used 
on the ground for extended periods in 
lieu of external power. 


Battery Switch. 


The battery switch (figure 1-22) (not in rear cockpit) 
is a two-position switch marked BATTERY and 
OFF. The BATTERY (or ON) position connects the 
aircraft’s battery to the DC primary power through a 
relay which obtains its power directly from the bat- 
tery. Approximately 18 volts are required to close 
the relay which will remain closed down to approx- 
imately seven volts. Unless approximately 18 volts 
are available from the battery, the relay will not 
close. When the battery switch is in the OFF posi- 
tion, without the engine operating, DC primary 
power can be energized only when a DC external 
power source is connected to the aircraft. 
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DC and AC 
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control relay. The DC generator control circuit is 
powered by DC primary power. 


To assure maximum service life of the 
aircraft battery, it must not be charged 
at too high a rate. Therefore, to prevent 
the possibility of overcharging due to 
faulty regulation on the service unit, 

the battery switch should be in the OFF 
position when DC external power is 
connected. 


DC Generator Caution Light. 


The DC generator caution light (figure 1-60) located 
on the caution light panel displays DC GEN and is 
powered by DC primary power. Whenever the main 
contactor relay opens, the generator caution light 

will illuminate, together with the master caution light, 
indicating that the generator is disconnected from the 
electrical system. 

DC Generator Switch. Battery High Charge Caution Light [955] C/W. 
The DC generator switch (figure 1-22) (not in rear 
cockpit) has three positions placarded DC GEN, 
(ON), OFF, and RESET and is quarded in the DC 
GEN or ON position. The DC GEN position con- 
nects the generator to the electrical system when- 
ever the generator voltage is sufficient to close the 
main contactor relay. The OFF position disconnects 
the generator from the electrical system. Holding 


The battery high charge caution light (5A, figure 1-7) 
is a yellow press-to-test light powered by DC primary 
power and placarded BAT HIGH CHARGE when 
illuminated. Illumination of the light after a prede- 
termined delay indicates that the battery charging 
current is excessive. The time delay is necessary to 
avoid nuisance illumination of the light caused by a 
momentary surge of current. Subjecting the battery 


the switch momentarily in the RESET position and 
then placing it in DC GEN resets the generator field 
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to a prolonged high charging rate will cause battery 
damage and/or failure. To protect the battery from 


a high charging rate the battery switch should be 
tuned off in which case the caution light will go 
out. The light can be dimmed by the warning and 
caution lights switch. 


Battery High Voltage Light [955] C/W. 


The battery high voltage light (5A, figure 1-7) is a 
yellow press-to-test light powered by DC primary 
power and placarded BAT HIGH VOLT when illu- 
minated. Illumination of the light after a predeter- 
mined time delay indicates that the battery charging 
voltage is excessive. The time delay is necessary to 
avoid nuisance illumination of the light caused by 
momentary high voltage. Subjecting the battery to 
a prolonged high voltage charge will cause battery 
damage and/or failure. To protect the battery from 
high voltage the battery switch should be turned 

off in which case the caution light will remain illumi- 
nated. The light can be dimmed by the warning 
and caution lights switch. 


EXTERNAL POWER RECEPTACLES. 


External power receptacles (figure 1-78) are pro- 
vided so that both the DC and the AC primary and 
secondary circuits can be energized by an external 
power source when the engine is inoperative. If an 
AC external power source is not available, AC pri- 
mary power can be energized by using the DC ex- 
ternal power and the standby inverter. The AC 
secondary power cannot be energized unless an 
AC external power source is available. 


ALTERNATING CURRENT SYSTEM. 


The AC power supply system (figure 1-20) is pow- 
ered by a three-phase 115/200-volt, 400-cycle 
generator. Both the generator and the utility 
hydraulic pump are driven by an air turbine motor 
{ATM) which utilizes air from the engine compres- 
sor. In normal operation the AC generator distri- 
butes power through a two-bus system, identified 
as the primary power and the secondary power. 
The primary power includes the instrument power 
which has its voltage reduced to 26 volts by a step 
down transformer. The main AC circuit breaker 
disconnects the generator from the system when 
an over-voltage (132 to 134 volts for 10 seconds) 
or under-voltage (95 to 102 volts) condition exists, 
external ground supplied AC power is connected, 
or the AC GEN switch is positioned to OF F. A 
standby inverter, powered by DC primary power, 
is provided to supply AC primary power when the 
AC generator is inoperative. 
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Air Turbine Switch. 
Refer to ‘‘Air Turbine Motor” in this section. 
AC Generator Switch. 


The AC generator switch (figure 1-22) (not in rear 
cockpit) is a three-position toggle switch with posi- 
tions AC GEN (ON), OFF and RESET and is guarded 
in the AC GEN (ON) position. The OFF position 
opens the main AC circuit breaker disconnecting the 
generator from the electrical system. The RESET 
position resets the main AC circuit breaker, and the 
ON position resets the generator field control relay. 


Note 


Due to design of the AC power system, 

the AC generator switch must be placed 
first in the RESET position and then in 

the AC GEN position each time that the 
air turbine motor is started to assure AC 
power being supplied to the AC primary 
and secondary circuits. 


Inverter Switch. 


The inverter switch (figure 1-22) (not in rear cockpit) 
is placarded INVERTER, and has three positions: 
STANDBY, OFF, and CHECK. The OFF position 

in unmarked on [D) aircraft. The STANDBY posi- 
tion must be selected to supply AC primary power 

to the electrical system when the AC generator is 
operating or when starting the engine with or without 
an AC external power source. The STANDBY posi- 
tion also completes a circuit to supply DC primary 
power automatically to operate the standby inverter 
if AC power from the generator fails. The OFF 
position disconnects AC primary power from either 
the AC generator or the standby inverter and pre- 
vents DC power from being supplied to operate the 
inverter. In the OFF position the AC GEN & INV 
caution light will illuminate; however, AC secondary 
power will be energized if the AC generator is operat- 
ing. In the CHECK position, power from the genera- 
tor to AC primary power is cut off and the DC power 
is supplied to operate the standby inverter which, in 
turn, energizes AC primary power. At the same time, 
the generator continues to energize AC secondary 
power. The switch returns automatically from 
CHECK to OFF position when released, 


Note 


The ADI and HSI are subject to oscil- 
lations when the inverter switch is held 
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Note (Continued) 


in the CHECK position while the AC 
generator is operating. 


AC Generator Caution Light. 


The AC generator caution light (figure 1-60), located 
on the caution light panel, displays AC GEN and is 
powered by DC primary power. Illumination of the 
light indicates AC secondary power is deenergized. 


AC Generator and Inverter Caution Light. 


The AC generator and inverter caution light (figure 
1-60), located on the caution light panel, displays 
AC GEN AND INVTR and is powered by DC pri- 
mary power, With the inverter switch in STANDBY, 
illumination of the light indicates both AC primary 
and AC secondary power is not available. The light 
will also illuminate if the inverter switch is in the 
OFF position. 


AIR TURBINE MOTOR (ATM). 


The air turbine motor (ATM) (figure 1-23) provides 
a constant speed drive for the AC generator and the 
utility hydraulic system pump. The ATM is driven 
by air pressure supplied by the last stage of the 
engine compressor through a pressure regulating 
and shutoff valve. The shutoff valve is controlled 
by a switch in the cockpit. The ATM includes a 
speed regulating system that provides the constant 
turbine speed required for generator frequency 
control. Air pressure supplied to the speed regu- 
lating system is stabilized by an air reservoir and 
check valve which prevents ATM shutdown from 
momentary interruptions of the air supply caused 
by certain maneuvers or gun gas ingestion. 


The ATM compartment will not be used 
for storage purposes. Serious conse- 
quences can develop if this area is util- 
ized as a storage area. 


Note 


The air turbine motor (ATM) will not 
operate when the main hot air line 
shutoff valve switch is OFF. 


Air Turbine Switch. 


The air turbine switch (3, figure 1-7) (not in rear 
cockpit) powered by DC primary power is a 
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three-position switch placarded AIR TURBINE with 
positions marked START and STOP, and is spring 
loaded to an unmarked neutral position. The START 
position opens the pressure regulating valve in the 
air line from the engine which supplies compressed 
air to operate the ATM. The switch must be held in 
the START position until the utility system pressure 
stabilizes at normal operating pressure. A holding 
relay then maintains the pressure regulating valve in 
the open position as long as operation is normal. 
The STOP position closes the pressure regulating 
valve, thereby stopping the supply of air to the ATM 
and rendering it inoperative. If DC primary power 
fails, the pressure regulating valve in the compressed 
air line will remain open and the ATM will be opera- 
tive. However, if DC power is restored the valve will 
close and the ATM will have to be restarted. 


Note 


If the DC generator is inoperative and 
the battery switch is turned OFF, the 
ATM will stop when the battery switch 
is returned to the ON position, There- 
fore the ATM switch should be held to 
the START position when returning the 
battery switch to ON. 


HOT AIR LINE OVERHEAT INDICATING SYSTEM. 


The hot air line overheat indicating system detects 
and indicates leakage anywhere in the hot air line 
from the main air line shutoff valve at the engine 
15th stage compressor main air bleed manifold to 
the ATM, heating, pressurization and refrigeration 
system. The indicating system has two sensor loops 
and two indicator lights and a test switch to check 
operation of the entire system. One sensor loop 
senses hot air leakage between the ATM pressure 
regulator/shutoff valve and the ATM, and the other 
sensor loop senses hot air leakage between the main 
air line shutoff valve and the ATM pressure regulator/ 
shutoff valve. The system requires AC and DC 
primary power for operation. 


ATM Air Line Overheat Caution Light. 


The ATM air line overheat caution light (figure 1-60) 
on the right auxiliary panel of the , and the right 
console of the [F] displays ATM AIR LINE O’HEAT 
and is powered by DC primary power through the 
HOT AIR BLEED WARNING DC circuit breaker. 
Illumination of the light indicates that temperature 
adjacent to the hot air line between the ATM pres- 
sure regulator shutoff valve and the ATM exceeds 
approximately 204°C (400°F). A sensing element 
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loop consisting of a wire insulated from an outer 
grounded metal sheath by eutectic salts is installed 
along the entire length of the hot air line. When 
temperature anywhere along the hot air line is exces- 
sive and the salts in that portion of the sensing ele- 
ment melt and short the center conductor to the 
grounded sheath. The shorted sensing element 
activates a circuit in a control box illuminating the 
caution light. The center conductor of the sensing 
element requires 115-volt AC primary power through 


the HOT AIR BLEED WARNING AC circuit breaker. 


When temperature along the hot air line is reduced 
below the point required to illuminate the caution 
light the salts in the sensing element return to their 
original state as an insulator and the caution light 
goes out. The master caution light illuminates when 
this light illuminates. This light can be dimmed 
using the warning and caution lights switch on the 
INTERIOR LIGHTS control panel. 


Main Hot Air Line Overheat Caution Light. 


The main air line overheat caution light (figure 1-60) 
on the right auxiliary panel of the [B) and right 
console of the [F] displays MAIN AIR LINE 
O’HEAT and is powered by DC primary power 
through the HOT AIR BLEED WARNING DC 
circuit breaker. Ulumination of the light indicates 
that temperature adjacent to the hot air line be- 
tween the main air shut valve and the ATM pressure 
regulator/shutoff valve exceeds approximately 
204°C (400° F). The sensing element and caution 
light operation is the same as described under ATM 
Air Line Overheat Caution Light. 


Air Line Overheat Sensor Test Button. 


The air line overheat sensor test button (figure 1-5) 
on the right auxiliary panel of the [D) , and (26A, 
figure 1-7) on the right front console of the [F] is 
placarded TEST SENSOR LOOP. Depressing and 
holding the button connects the overheat sensor 
center conductor wires to ground simulating an 
overheat condition, resulting in illumination of the 
MAIN AIR LINE O’HEAT, ATM AIR LINE 
O’HEAT and master caution lights, umination 
of the lights when the test button is depressed 
indicates the entire sensing, control and indicating 
system is operating. 


MAIN HOT AIR LINE SHUTOFF VALVE. 


The main hot air line shut valve is installed on the 
aircraft in the hot air line between the engine 15th 
stage compressor hot air manifold and all systems 
requiring engine bleed air for operation. The valve 
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is controlled by a switch and is normally in the open 
(deenergized position). DC primary power and engine 
air are required to close the valve in the event of ex- 
cessive temperature adjacent in the hot air line from 
the valve to the ATM pressure regulator shutoff valve. 
The valve is powered through the AC GEN CONTROL 
circuit breaker. 


Main Hot Air Line Shutoff Valve Switch. 


The main hot air line shutoff valve switch (figure 1-5) 
on the right auxiliary panel of the (0 , and (4A, 
figure 1-7) the front right console of the [F) isa 
two-position switch marked MAIN AIR LINE and 
OFF. The main hot air shutoff valve requires DC 
primary power and engine bleed air pressure to close 
the valve. When the main hot air line shutoff valve 
switch is at MAIN AIR LINE, the valve is deenergized 
(full open) allowing operation of all systems requir- 
ing engine bleed air. In the OFF position the valve 

is energized by DC primary power through the AC 
GEN CONTROL circuit breaker allowing engine 
bleed air to close the valve. With the valve closed 

the following components and systems will be inop- 
erative: cockpit air conditioning and pressurization, 
canopy seal, electronic cooling, anti G-suit, side 
windshield defrosting, windshield rain removal, ATM, 
utility hydraulic system, AC generator, AFCS, VAI 
system, gun, electronic cooling system ground blower, 
auxiliary fuel tanks pressurization (aux tanks fuel 
cannot be recovered) and all other systems requiring 
AC secondary power and utility hydraulic pressure 


for operation. 


Cycling the main hot air line shutoff 
valve switch from MAIN AIR LINE to 
OFF to MAIN AIR LINE, should not 
be accomplished in flight or at high 
RPM, as pressure surges could cause 
damage to the system. 


HYDRAULIC POWER SUPPLY SYSTEM. 


The hydraulic power supply system (figures 1-24 and 
1-25) contains three independent systems; utility, 
primary one, and primary two. Each system has its 
own reservoir, pressure pump, pressure gage and 
plumbing. The utility system supplies hydraulic 
pressure to all the hydraulically operated systems 

of the aircraft except the primary flight control 
systems. The primary one and primary two systems 
each operate one side of the tandem actuators for 


the ailerons, spoilers, stabilizer, rudder and a control 
stick boost. An emergency hydraulic system is pro- 
vided to supply hydraulic power to the primary 
flight controls in the event of engine failure. The 
emergency system consists of a ram air turbine 
(RAT), hydraulic pump, and transfer valves, and 
utilizes the utility system reservoir to provide 
hydraulic fluid under pressure to the primary one 
system. 


UTILITY HYDRAULIC SYSTEM. 


The utility hydraulic system (figure 1-24) supplies 
hydraulic pressure to operate the landing gear, 
leading edge flaps, speed brake, refueling probe and 
receptacle, bomb bay doors, nose wheel steering, 
wheel brakes, variable air inlet system, the gun 
drive and water injection. Utility system pressure 
is maintained by a variable displacement pump 
driven by an air turbine motor (ATM). The air 
turbine motor, which is driven by air from the 
engine compressor, also drives the AC generator. 
An airless, positive displacement type reservoir 


maintains the necessary supply of fluid to the pump. 


Volumetric changes within the reservoirs are small 
during operation of any of the systems. The utility 
system pressurizes the emergency hydraulic system 
accumulator, which immediately provides fluid 
under pressure to extend the RAT when the emer- 
gency system is selected and the RAT pump has 
not had time to build up pressure. A test valve is 
provided in the line between the utility pressure 
and emergency pressure systems so that utility 
pressure can be shut off and the emergency pressure 
system pump output pressure can be checked. 


Air Turbine Switch. 
Refer to *‘Air Turbine Switch” in this section. 


Hydraulic Pressure Gage (Utility), 


The utility hydraulic pressure gage (16, figure 1-3), 
powered by single-phase, 26-volt, AC, primary 
power, is placarded UTILITY and indicates pressure 
output of the utility hydraulic pump in PSI. If AC 
primary power should fail the pressure gage may 
continue to indicate the same pressure reading that 
was on the gage at the time of electrical power fail- 
ure or the reading may go to zero or stop at some 
intermediate position. One noticeable indication 
that will appear after AC power failure is that 
hydraulically actuated units will operate normally 
but the gage will not fluctuate during the actuation 
of the system. 
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PRIMARY HYDRAULIC SYSTEMS. 

Refer to “Flight Control System” in this section. 
EMERGENCY HYDRAULIC SYSTEM. 

Refer to ‘Flight Control System” in this section. 
FLIGHT CONTROL SYSTEM. 


The primary flight control system (figure 1-25) uses 
a movable horizontal stabilizer for pitch control. 
ailerons and spoilers for roll control, and a rudder 
for yaw control. The control surfaces are operated 
by hydraulic tandem actuators, each powered by 
both the primary one and primary two hydraulic 
systems for normal operation. If either of the pri- 
mary hydraulic systems fails, contro! of the aircraft 
is maintained by pressure supplied by the other. If 
both primary hydraulic systems fail, as in the case 
of engine flameout control of the aircraft may be 
maintained by manually extending the ram air 
turbine (RAT) to supply emergency hydraulic pres- 
sure to the primary one hydraulic system. When 
operating the controls with a hydraulic pump failure, 
the rate of roll or rate of pitch change may be af- 
fected. Air loads are not transmitted back through 
the controls and therefore ‘‘fee}” is provided by 
artificial feel devices, in each primary control, which 
in combination with electric actuators, are also used 
for trimming the aircraft about the three axes. When 
the pilot trims the aircraft, electric actuators adjust 
the feel devices to a new neutral or “no-load” posi- 
tion. Force may be trimmed to zero within the 
range of approximately one-half total surface deflec- 
tion. A pitch mechanical advantage shifter, rudder 
stops, and aileron lockouts incorporated in the con- 
tro] systems to compensate for varying conditions 
of speed and altitude, are described under applicable 
headings. An automatic flight contro] system (AFCS) 
is incorporated with each primary control to provide 
the AFCS function of stab aug (stability augmenta- 
tion) and pilot rehef. An AFCS emergency discon- 
nect level, which disengages all AFCS equipment 
including stab aug, is provided on the forward side 
of the control stick just below the stick grip. Auto- 
matic flight control system operation and associated 
controls are fully described in this section. Secondary 
flight controls include the leading edge and trailing 
edge flap systems which are described in subsequent 
paragraphs. 


PRIMARY HYDRAULIC SYSTEMS. 


The primary hydraulic systems (figure 1-25) are two 
individual systems, designated as the primary one on 
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the left side of the aircraft, and primary two on the 
right side. Each system powers one side of the sta- 
bilizer, rudder, spoilers and aileron tandem actuators 
and the control stick boost. The primary one hy- 
draulic system also provides power for the automa- 
tic flight control system actuators. Each system is 
powered by an engine driven hydraulic pump. Full 
flow is available up to maximum regulated pressure 
of approximately 3000 PSI. When maximum regu- 
lated pressure is reached, the pumps automatically 
assume an unloaded condition (zero flow to system), 
Airless positive displacement type reservoirs, located 
in the main landing gear wheel wells, maintain the 
necessary supply of fluid to the pumps, Volumetric 
changes within the reservoir are small during opera- 
tion of any of the systems. Two individual hydrau- 
lic gages powered by AC primary power indicate 
primary one and primary two hydraulic system 
pressures, If either system fails, (single primary 
hydraulic system failure), control of the aircraft 

is maintained by pressure from the other, but 
maneuverability is restricted to the extent that 
actuators, with only one side powered, apply a 
force which can support one-half the maximum 
possible hinge moment. If one primary system 

fails because of pump failure, the side of the tan- 
dem actuators normally powered by the failed 
pump will bypass hydraulic fluid, while the other 
side continues to operate. A hydraulically operated 
transfer valve installed in the primary one hydrau- 
lic system enables the pilot to direct hydraulic 
pressure from the emergency hydraulic system to 
the primary one hydraulic system for control sur- 
face actuator operation if the engine fails. On [F) 
aircraft, the primary flight contro] surfaces are 
operated from either cockpit by interconnected 
control stick and rudder pedals. 


Hydraulic Pressure Gages. 


Two individual hydraulic pressure gages (14 and 15, 
figure 1-3) are provided, one for each primary sys- 
tem, and are identified as PRI ONE and PRI TWO. 
The gages are powered by AC primary power and 
indicate hydraulic pressure in PSI, If the AC pri- 
mary power should fail, the pressure gages may 
continue to indicate the same pressure reading that 
was on the gage at the time of electrical power 
failure or the reading may go to zero or stop at 
some intermediate position. One noticeable indi- 
cation that will appear after AC power failure is 
that hydraulically actuated units will operate 
normally but the gage will not fluctate during 
actuation of the system. 
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EMERGENCY HYDRAULIC SYSTEM. 


The emergency hydraulic system (figure 1-25), con- 
sisting mainly of a ram air turbine (RAT) pump and 
transfer valves, utilizes the utility hydraulic system 
reservoir to provide hydraulic fluid under pressure 
to the primary one hydraulic system to power the 
flight controls if the engine fails. An emergency 
system accumulator, precharged by the utility hy- 
draulic system before operation of the emergency 
system, provides fluid under pressure for emergency 
extension of the RAT and the emergency system 
during the time it takes for the ram air turbine pump 
to be extended and build up pressure. When the ram 
air turbine is extended, emergency system pressure 
will be indicated on the primary one hydraulic sys- 
tem pressure gage. A test valve in primary one hy- 
draulic system is provided to close the emergency 
hydraulic accumulator charge line from the utility 
system, so that the emergency hydraulic system 
pressure can be checked even though the utility 
hydraulic system pump is operating. 


The emergency hydraulic system should 
only be used if both primary systems are 
lost or during engine flameout. If a pri- 
mary one hydraulic system failure is 
caused by fluid leakage, using the emer- 
gency hydraulic system will deplete the 
fluid supply for the utility hydraulic 
system. 


Ram Air Turbine Lever. 


The ran air turbine level (figure 1-28) (not in rear 
cockpit) is placarded EMERG HYD SYS and has 
two positions marked TURB EXTEND and TURB 
RETRACT. When placed in the TURB EXTEND 
position, a selector valve is mechanically positioned 
to direct the emergency hydraulic system accumula 
tor pressure to extend the ram air turbine (RAT) 
pump into the airstream. At the same time, a trans- 
fer valve in the primary one hydraulic system is pos 
tioned to shut off the line from the primary one 
pump and direct emergency hydraulic system pres- 
sure from the ram air turbine pump into the pri- 
mary one hydraulic system. In the TURB RE- 
TRACT position, the selector valve is positioned 

to direct hydraulic pressure to retract the ram air 
turbine pump into the fuselage and position the 
transfer valve to shut off emergency hydraulic 
system pressure and open the primary one hydrau- 
lic system to the primary one hydraulic system 


pump. 


During operational checks or emergency 
use of the emergency hydraulic system, 
the ram air turbine lever shall be moved 
te the full TURB EXTEND or TURB 
RETRACT position with no hesitation 
in the mid travel! area. There shail be 
no contro! movement during RAT lever 
movement. 
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e@ In event of control movement, during 
RAT lever motion, which may cause 
increased lever resistance, the RAT lever 
motion shall be continued forcefully 
without hesitation or returned to its 
original position. The RAT lever shall 
not be allowed to remain in an inter- 
mediate position. 
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System Pressure Test Button. 
1049 N/C/W 


The system one pressure test button (figure 1-28) 
(not in rear cockpit) on the flight control panel is 
placarded SYSTEM ONE PRESS TO TEST. De- 
pressing the button, when the ram air turbine is 
extended and the aircraft is on the ground, enables 
the pilot to read the pressure of the emergency 
hydraulic system accumulator on the primary one 
hydraulic system pressure gage if utility hydraulic 
pressure does not dissipate too rapidly. Depressing 
the button when the ram air turbine is extended 
during flight enables the pilot to read the pressure 
of the emergency hydraulic system (RAT pump) 
which may indicate up to 3700 PSI. When the 
button is depressed, DC primary current closes a 
two-position, normally open, solenoid valve in the 
pressure line from the utility hydraulic system, 
through which the emergency system accumulator 
is normally charged. This prevents utility bydrau- 
lic system pressure from being indicated on the 
primary one hydraulic system pressure gage when 
the ram air turbine lever is in the TURB EXTEND 
position. Releasing the button deenergizes the 
solenoid valve and the valve opens permitting utility 
hydraulic system pressure to enter the emergency 
hydraulic system to maintain full pressure in the 
emergency hydraulic system accumulator. 


1049 C/W 


The system pressure test button (figure 1-28) (not 
in the rear cockpit) on the right control panel is 
placarded “SYSTEM TWO PRESS TO TEST”. The 
operation of the test button is the same with the 
aircraft recovery system installed except that the 
pressure of the Emergency Hydraulic System 
Accumulator is read on the Primary Two Hydraulic 
System Pressure Gage (figure 1-26). 


PITCH CONTROL SYSTEM. ; 
A maneuvering stabilizer is provided to effect pitch 
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control through the speed range. The stabilizer 
control system consists of a combination of push 

pull rods and dual cables, pilot operated by fore and 
aft motion of the control stick. The control move- 
ment passes through the feel device, a non-linear 
linkage and a mechanical advantage shifter, which 
changes the stick-stabilizer travel ratio automatically 
to compensate for different conditions of airspeed 
and altitude. In general, large control surface deflec- 
tions are required for control at higher altitudes and 
all speeds, as well as at low altitudes and low speeds, 
such as during takeoff and landing. This is obtained 
by the small mechanical advantage ratios with 1:1 
M.A. giving the greatest surface deflection per inch 

of stick travel. For low altitude, high speed flight, 
small surface deflections per inch of stick travel, 
required for control of the aircraft, are obtained by 

a shift of mechanical advantage toward a higher value. 
M A ratio for the and [F) aircraft are as follows: 


Max stabilizer L. E. travel 
with stick at neutral trim. 


Min MA ratio [BD] & [F) 1:1 25.0 deg down 7.0 deg up 
Max MA ratio [F] 1.53:1 20.1 deg down 5.3 deg up 
Max MA ratie [Di 1.67:1 15.4 deg down 4.8 deg up 


A self-contained magnetic stick damper is incorporatec 
in the system to reduce any pilot tendency to over- 
control by preventing excessively rapid stick motions. 
The damping rate of the stick damper is fixed. Exces- 
sively rapid stick motions are also limited by the 
bottoming of the control valve when they reach the 
equivalent of the maximum available pump capacity 
for the hydraulic actuator. The non-linear link in 

the control system reduces the stick sensitivity around 
neutral in any trimmed position. The pitch control 
system is part of the automatic flight control system. 


Control Stick. 


The conventional control stick is connected (by push- 
pull rods and cable assemblies) to hydraulic control 
valves at the roll and pitch control actuators. Move- 
ment of the stick positions these control valves so 
that pressure from the primary one and primary two 
hydraulic systems is directed to the actuators to 
move the control surfaces. A follow-up system 
automatically closes the control valves when the 
desired movement of the control surfaces has been 
obtained. A stick grip (figure 1-27) is mounted on 
an adapter which houses two pitch and two roll 
force switches thai sense pressure applied to the 
stick grip. There is a slight movement between the 
grip and the control stick due to the force switches, 
These force switches permit the pilot, at any time, 
to interrupt any mode of automatic flight control 
(except stab-aug in pitch control, auto ILS, or Autos 
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after maneuver begins) by moving the control stick. 
In the fully automatic modes only automatic pitch 
trim is interrupted through activation of the force 
switch. An AFCS emergency disconnect lever is 
provided on the forward side of the stick. The five 
switches incorporated in the stick grip are: trim 
switch (pitch and roll), freeze fire button, trigger, 
sight electric cage/range cursor button, and nose 
wheel steering range scale button. 


Stick Grip Override Switch. 


The stick grip override switch (figure 1-28) (not in 
rear cockpit) is provided on the flight control panel 
so that trim about the pitch axis can be controlled 
in the event of failure of the trim switch on the con- 
trol stick or the associated relays. The switch has 
four positions; NORMAL under GRIP TRIM PWR; 
and NOSE DOWN, NOSE UP and OFF grouped 
under PITCH TRIM. The NORMAL position, 
supplies power from DC primary power to the trim 
switch for control of pitch and roll trim. If the 
trim switch fails, resulting in either runaway trim 
or no trim, the OFF position is provided so that DC 
primary power can be disconnected from the trim 
switch. In this position both pitch and roll trim 
circuits to the trim switch are disconnected. To 
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trim the aircraft in the pitch axis under this condition 
the stick grip override switch is held in either the 
NOSE UP or NOSE DOWN position. This controls 
the pitch trim actuator through a direct circuit. No 
emergency override switch for trim about the roll 
axis is provided. 


Pitch Mechanical Advantage Switch. 


The pitch mechanical advantage switch (figure 1-28) 
(not in rear cockpit) placarded PITCH MECH ADV, 
has two positions: ON and OFF. The ON position 
permits continuous automatic positioning of the 
mechanical advantage shifter for varying conditions 
of airspeed and altitude as sensed by the air data 
computer. The OFF position is provided so that, 

in the event of malfunction, the DC primary power 
may be disconnected from the mechanical advantage 
shifter actuator. The M.A. ratio will then remain 
constant at the value that existed when the switch 
was moved to OFF. 


Trim Switch. 
Aircraft trim about the roll and pitch axes is con- 


trolled by a five-position trim switch (figure 1-27) 
on the stick grip which is spring-loaded to the OF F 
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(center) position. With the stick grip override switch 
in the NORMAL position, the left and right posi- 
tions of the trim switch control roll trim, while the 
up and down positions control the pitch trim. Both 
trim circuits are energized by DC primary power. 


The trim switch may be subject to oc- 
casional sticking in an actuated posi- 
tion, resulting in application of extreme 
trim. When this condition occurs in 
flight, the trim switch must be returned 
manually to the center OFF position 
after the desired amount of trim is 
obtained. If this is noted during pre- 
flight check, entry should be made in 
AFTO Form 781 with a red cross. Do 
not fly the aircraft until the condition 
is corrected. 


Takeoff Trim Button. 


The takeoff trim button (figure 1-28) (not in rear 
cockpit) is located on the flight control panel and 
placarded TAKEOFF TRIM. All primary control 
surfaces may be trimmed at the same time to the 
proper takeoff position (neutral trim) by the take- 
off trim button. Pressing the button supplies DC 
secondary power to the three primary control 
system trim actuators which position the surfaces 
to takeoff trim. The button must be depressed 
until the adjacent light which displays TAKEOFF 
TRIM illuminates, indicating that the surfaces 
have reached the desired position. Upon release 
of the button the light will go out. 


Pitch M.A. Caution Light. 


Because of the completely automatic characteris- 
tics of the continuously variable mechanical advan-. 
tage shifter, it is not necessary for the pilot to know 
the M.A. ratio at all times. However, a caution 
light (figure 1-60) located on the caution light 
panel displays PITCH MECH ADV and is powered 
by DC primary power. Illumination of the light 
indicates the mechanical advantage shifter is im- 
properly positioned and the M.A. ratio is incorrect, 
under either of the following conditions: 


e When the landing gear is extended and the 
mechanical advantage ratio is other than 1:1. 
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Stabilizer deflection per inch of stick travel will 
be less than normal. 


When the aircraft is below 2400 (+300) feet and 
flying faster then 580 KCAS and the mechanical ad- 
vantage ratio is other than 1.53:1. Stabilizer deflec- 
tion per inch of stick travel will be more than normal. 


When the aircraft is below 5900 (+300) feet and 
flying faster than 580 KCAS the mechanical advan- 
tage ratio is other than 1.67:1. Stabilizer deflection 
per inch of stick travel will be more than normal. 


It is considered hazardous to be unaware of incorrect 
mechanical advantage ratio in such conditions. [lum 
ination of the caution light warns the pilot of an im- 
proper M.A. ratio so that he can compensate pitch 
control accordingly. The caution light does not 
indicate an incorrect M.A. ratio during other than 
the above mentioned flight conditions. 


Takeoff Trim Light. 


The takeoff trim light (figure 1-60) located on the 
flight control panel in the front cockpit and on the 
left console in the rear cockpit indicates the proper 
takeoff trim during operation of the takeoff trim 
button. The light displays TAKEOFF TRIM, is 
powered by DC secondary power, and illuminates 
as soon as the control surfaces are trimmed to the 
takeoff position, and remains lit until the takeoff 
trim button is released. 


ROLL CONTROL SYSTEM. 


Ailerons and spoilers are provided to effect roll con- 
trol throughout the entire speed range. In the low 
speed range the ailerons and spoilers operate to- 
gether. In the high speed range the ailerons become 
inoperative and only the spoilers are operative. Both 
surfaces are controlled by the lateral movement of 
the control stick. A feel device is provided to simu- 
late feel and provide trim. A tandem stick booster 

is incorporated to assist in the movement of the 
control linkage. The aileron actuators move the 
ailerons through a lockout device which is electrically 
operated by DC primary power, and automatically 
controlled by an airspeed switch. As the airspeed 

is increased to 695 (+5) KCAS, the airspeed switch 
energizes the lockout actuators to render the ailerons 
inoperative. As airspeed is reduced 7 to 13 knots 
below lockout speed, the switch will again energize 
the lockout device actuators to make the ailerons 
operative again. The feel trim actuator is electrically 
heated to prevent stick bind due to ice formation 


in the fee] trim actuator. The roll control system is 
part of the automatic flight control system. 


YAW CONTROL SYSTEM. 


The rudder is provided to effect yaw control 
throughout the speed range. Rudder pedal motion 
operates a slide valve that controls a tandem actua- 
tor at the rudder. An artificial feel unit is incor- 
porated in the control system to give the pilot a 
sense of control feel, by increasing the force re- 
quired to deflect the controls proportional to the 
amount of deflection. Yaw trim is accomplished 

by an electric actuator that changes the position of 
the feel device no-load position to the desired trim 
setting. A full automatic two-position rudder stop 
is installed to reduce both rudder surface and rudder 
pedal travel at high speed to prevent structural 
overloads. On increasing speed at approximately 
275 KCAS, a solenoid, energized by DC primary 
power through the airspeed switch, positions the 
high speed stop to restrict rudder travel to 8 degrees 
left or right, also reducing rudder pedal travel. When 
speed is reduced below approximately 260 KCAS, 
the solenoid is deenergized and spring action re- 
tracts the high speed stop, permitting the full 32 
degrees left and 32 degrees right rudder travel. If 
the TE FLAP circuit breaker is disengaged the 
rudder stop will be inoperative above 275 KCAS. 

A caution light on the caution panel illuminates 
whenever the rudder stop position is not compatible 
with the airspeed switch. The yaw control system 
is part of the automatic flight control system. 


If the airspeed sensing switch fails 
above 275 KCAS the rudder stops 
will not retract and the rudder travel 
caution light will not illuminate. 


Rudder Pedals, 


The rudder pedals are mounted to carriage assem- 
blies which ride on rails in the cockpit as the pedals 
are actuated. A spring-loaded lever on the outboard 
side of each carriage incorporates a paw] which 
engages in notches in a bar. The nine numbered 
notches in the bar provide for individual adjustment 
of each pedal over a distance of approximately 614 
inches. Coordinated pedal alignment during adjust- 
ment is obtained by engaging the spring-loaded 
lever on each pedal in a corresponding number 
notch on each bar. The pedals are pivot mounted 
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at the lower end to permit rotary motion for power 
brake action. The nose wheel steering system is 
operated by rudder pedal movement. (Refer to 
*‘Nose Wheel Steering System” in this section.) 
Rudder pedal movement operates a valve which 
controls a tandem actuator at the rudder. A follow- 
up system automatically closes the control valve 
when the desired movement has been obtained. 
Force switches incorporated in each rudder pedal 
permit the pilot to interrupt the heading hold and 
track hold modes of AFCS operation, and when 
actuated, prevent engagement of NAV hold mode 
or initiation of autoss or auto wings level. 


Yaw Trim Switch. 


The yaw trim switch (figure 1-11) is a three-position 
switch, spring-loaded to a neutral OFF position. 
Holding the switch to NOSE LEFT or NOSE RIGHT 
completes a DC primary circuit to the rudder trim 
actuator which repositions the rudder feel device to 
relieve the rudder pedal force at the desired rudder 
trim. 


Rudder Travel Caution Light. 


The rudder travel caution light (figure 1-60) on the 
caution light panel displays RUDDER TRAVEL and 
is powered by DC primary power. Ulumination of 
the light indicates the two-position rudder stop is 

in an incorrect position in relation to airspeed. The 
light will illuminate if the rudder travel is restricted 
in the low speed range, or not restricted in the high 
speed range. 


AUTOPILOT EMERGENCY DISCONNECT LEVERS. 


The autopilot emergency disconnect lever (figure 1-27) 
on the control stick disconnects electric power for all 
modes of automatic flight control system operation 
(including stab-aug). 


EMERGENCY FLIGHT CONTROL SYSTEM 
[1045] C/W. 


The purpose of this emergency flight control system 
is to provide limited flight control to enable a pilot 
to reach a safe bail out area in event of complete 
hydraulic system failure. This is accomplished by 
providing a limited degree of control about the 
three aircraft axes. With the stabilizer locked at a 
predetermined position, pitch control is maintained 
by using trailing edge flaps and engine thrust. Lateral 
and directional control is maintained by using dif- 
ferential trailing edge flaps, unboosted rudder or 
both. The locked stabilizer position (approximately 
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Figure 1-29 


1.8 degrees for F-105D and 2.3 degrees for F-105F 
leading edge down) will trim the clean aircraft at 
approximately 350 knots and 10,000 feet altitude 
for an average gross weight and center of gravity. 
Increasing engine thrust will cause a nose up trim 
change and will rotate the nose of the aircraft up 


and the excess thrust will produce a climb. Deflect- 


ing the trailing edge flaps will rotate the nose of the 
aircraft down and the combination of engine thrust 
and trailing edge flaps can stabilize the aircraft at 
constant altitudes and at speeds higher than 350 
knots. Speed at a given altitude is a function of 
engine thrust and trailing edge flap deflection. 


Roll control is initially accomplished by use of 
rudder and differential trailing edge flap extension. 
After the aircraft is stabilized, rudder is used as the 
primary roll control and differential trailing edge 
flap extension is used for roll trim. Differential 
flaps should be limited to trim control since failure 
of the flap system may leave the aircraft in an 
uncontrollable condition. There is adequate yaw 
and roll control with the unboosted rudder. Satis- 
factory control can be maintained between 350 
KIAS and a Mach No. of 0.85 from sea level to 
20,000 feet altitude. Satisfactory flight control in 
this case means the ability to select and maintain 


1-72 


moderate but not necessarily precise attitude (pitch, 
roll, yaw), altitude control and direction of flight. 


The stabilizer should be locked when the aircraft is 
in a 10- to 15-degree nose up attitude in the speed 
range vetween 350 KIAS and 0.85 Mach up to 
20,000 feet altitude. However, lock engagements 
can be performed beyond this envelope, even at 
supersonic speeds, if required, but the aircraft must 
be in a 10- to 15-degree nose up attitude when the 
stabilizer is locked. If the stabilizer is locked out- 
side the recommended locked stabilizer speed range, 
the speed should be reduced to the recommended 
values as soon as possible. The most easily handled 
altitude and speed is 10,000 feet between 380 and 


420 KIAS. 


Locking of the stabilizer during flight for 
reasons other than an actual emergency 
condition is strictly prohibited. Simula- 
tion of the emergency condition is only 
to be performed as prescribed in the 
TRAINING INSTRUCTIONS. A 


WARNING (Continued) 


thorough understanding of the emergency 
flight control system is required to per- 
mit safe operation during an emergency. 
@ Due to structural considerations flap ex- 
tension is limited to 30 percent of max- 
imum deflection for speeds up to 0.85 
Mach when the emergency flight control 
system is utilized. The use of conventional 
lateral control (aileron and spoilers) with 
flaps extended 30 percent at 0.85 
Mach the flaps are loaded close to maxi- 
mum design allowable and the use of 
conventional lateral control will add to 
this critical loading. 


The aircraft is sensitive in roll when the 
differential flaps are used. Only instant 
switch actuation is necessary for roll 
response. 


Note 


All engagements of the stabilizer lock 
should be performed in a 10- to 15- 
degree nose up attitude. 


@ At no time should the nose of the air- 
craft be allowed to fall through the 
horizon after the stabilizer has been 
locked. 


« Ajl airspeeds for use of the emergency 
control system are given in KLAS, which 
is the reading on the standby airspeed 
indicator. Due to the possibility of 
damage to the CADC system, or inter- 
ruption of secondary AC power, it is 
recommended that the standby indica- 
tor be utilized rather than the AMI for 
airspeed readings. 


Stabilizer Lock Switch [1045] C/W. 


The stabilizer lock switch (figure 1-28) located on 
the left console is placarded EMERG STAB with 
two positions, NORM and LOCK, In the NORM 
position the stabilizer and flap control systems 
operate in the normal manner. The LOCK position 
energizes the stabilizer lock, transfers trailing edge 
flap operation from the flap level on the throttle 
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quadrant to the emergency roll and pitch control 
switches and illuminates the stabilizer iock light. 
When the LOCK position is selected, the control 

stick is moved toward neutral until lock engagement 
is felt. The switch is powered by the DC primary bus. 


Emergency Pitch Control Switch [1045] C/W. 


The emergency pitch control switch (figure 1-29) 
located on the right console, is a three position 
mementary contact switch placarded PITCH with 
positions UP, DOWN and unmarked OFF position. 
With the stabilizer lock switch in the LOCK position, 
holding the switch-in the UP or DOWN position will 
retract or extend the flaps respectively for pitch con- 
trol of the aircraft. Direction of the switch actuation 
corresponds to conventional control stick motion, 
Extending the flaps (switch forward) will lower the 
nose of the aircraft. The switch is powered by the 
DC primary bus. 


Emergency Roll Control Switch [1045] C/W. 


The emergency roll control switch (figure 1-29) lo- 
cated on the right console, is a three-position mo- 
mentary contact switch placarded ROLL with 
positions LEFT, RIGHT and an unmarked OFF 
position. With the stabilizer lock switch in the 
LOCK position the LEFT or RIGHT position of the 
roll control switch is used for differential flap opera- 
tion. The LEFT position will lower the right flap 
and raise the left flap effecting a roll to the left. 
The RIGHT position will effect a roll to the right. 
The switch is powered by DC primary power. 


Other Flap Indicator Switch [1045] C/W. 


The other flap indicator switch (figure 1-29) located 
on the left side windshield fitting is placarded 
INDICATOR OTHER FLAP. The flap position 
indicator will normally display the position of the 
lower flap. Depressing the other flap indicator 
switch will enable monitoring the other flap position. 


Stabilizer Lock Light [1045] C/W. 


The red stabilizer lock light (figure 1-60) is located 
on the upper center of the instrument panel. When 
the light is illuminated it displays STAB LOCK and 
indicates that the stabilizer lock switch is in the 
LOCK position and/or the system has been energized 
and is capable of locking the stabilizer. Restricted 
stick movement, however, is the only positive indl- 
cator that the stabilizer is locked or unlocked, 
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EMERGENCY FLIGHT CONTROL SYSTEM 
[1049] C/w. 


T.O, 1F-105D/F-1049 provided an aircraft re- 
covery system to allow the F-105D/F aircraft to 
be safely controlled and landed following a com- 
plete failure of the primary flight control hydraulic 
system. This new capability is accomplished by 
providing ram air turbine hydraulic pressure to 
the P2 portions of the existing stabilizer and 
rudder actuators and to the Pl and P2 portions of 
the roll stick boost cylinder when the aircraft re- 
covery mode is selected. Power is supplied by 
using the present RAT system with the addition of 
a new reservoir in the nose wheel well. Stabilizer 
and rudder operation, for aircraft, control in the 
pitch and yaw axes, will be the same as when 
only P2 pressure is available due to Pl system 
failure, Lateral control in this mode, however, 
differs significantly in that no hydraulic pressure 
is provided to the aileron or spoiler power actua- 
tors. The ailerons will deflect with operation of 
the stick boost actuator with the unpressurized 
aileron actuators serving as mechanical links, 
Response of the spoilers is eliminated by deflec- 
tion of a spring-loaded arm installed in each lost- 
motion drum. 


The emergency flight contro! system provides air- 
craft control in event of failure of both primary 
flight control hydraulic systems, Two emergency 
modes of operation are provided: the pilot recovery 
mode and the aircraft recovery mode. The pilot 
recovery mode provides sufficient aircraft control 
without hydraulic pressure to allow the pilot to 
reach a safe bailout area. The aircraft recovery 
mode utilizes an emergency hydraulic system which 
provides the capability to fly and land the aircraft 
safely. 


Pilot Recovery Mode [1049] C/W. 


During pilot recovery operation the stabilizer is 
locked at a predetermined position and pitch con- 
trol is maintained by trailing edge fap position 
and engine thrust. Lateral and directional control 
are maintained by using differential trailing edge 
flaps, unboosted rudder or both. The flap lever 
on the throttle quadrant is inoperative during 
emergency flight control system operation. Satts- 
factory control can be maintained between 350 
KIAS and Mach-number 0.85 from sea level to 20,000 
feet altitude. Satisfactory flight control in this 
case means the ability to select and maintain mod- 
erate but not necessarily precise attitude (pitch, 
roll, yaw), altitude control, and direction of flight. 
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Trailing Edge Flap Control — Pilot Recovery Mode 
[1049] C/w, 


During pilot recovery mode of operation trailing 
edge flap control is transferred from the flap lever 
on the throttle quadrant to the emergency pitch 
and rol] switch on the right console and to the flap 
roll contro] switch and flap switch on the left con- 
sole. Both flaps can be extended or retracted simul- 
taneously by actuating the emergency pitch and 
roll switch to the pitch positions. The emergency 
pitch and roll switch provides differential flap con- 
trol when actuated to the roll positions. During 
differential flap operation one flap will extend or 
retract to its limit before the opposite flap moves 

in the opposite direction. The flap roll contro! 
switch permits selection of the opposite flap in the 
event of failure of the selected flap motor, The flap 
switch will be utilized for aircraft recovery mode 
only. The automatic flap blow back contro} is in- 
operative during either pilot recovery or aircraft 
recovery modes of operation. 


Engagement — Pilot Recovery Mode [1049] C/W. 


The stabilizer should be locked when the aircraft is 
in a 10- to 15-degree nose-up attitude in the speed 
range between 350 KIAS and Mach 0.85 up to 
20,000 feet altitude. Lock engagements can be 
performed beyond this envelope, even at supersonic 
speeds if required, but the aireraft must be in a 10- 
to 15-degree nose-up attitude when the stabilizer is 
locked. If the stabilizer is locked outside of the 
recommended locked stabilizer speed range the speed 
should be reduced to the recommended values as 
soon as possible. The most comfortable control is 
achieved at 10,000 feet between 380 and 420 KLAS. 


Pitch Control — Pilot Recovery Mode | 1049] C/W. 


The locked stabilizer position (leading edge down 
approximately 1.8 degrees for {[D] and 2.3 degrees 
for {F] 9 will trim the clean aircraft at approximately 
350 knots and 10,000 feet altitude for an average 
gross weight and center of gravity. Increasing engine 
thrust will cause a nose-up trim change which will 
rotate the nose of the aircraft up and the excess 
thrust will produce a climb. Extending the trailing 
edge flaps will cause a nose-down trim change which 
will rotate the nose of the aircraft, down. The co- 
ordinated selection of flap position and engine 
thrust can stabilize the aireraft at a constant altitude 
at speeds higher than 350 knots. Speed at a given 
altitude is a function of engine thrust and trailing 
edge flap deflection. 


Roti Contro! — Pitot Recovery Mode {1049] C/W. 


BRoll contro is initially achieved by use of unboosted 
rudder and differential trailing edge flap deflection. 
After the aircraft is stabilized the unboosted rudder 
is used as the primary roll contro] and differential 
flap Operation is used for roll trim. 


Yaw Controi — Pilot Recovery Mode {1049} CAW. 


Adequate yaw control is available with the unboosted 
rudder. The automatic rudder stops are inoperative, 
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Locking of the stabilizer during flight 
for reasons other than an actual emer- 
gency condition is strictly prohibited. 
Simulation of the emergency condition 
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WARNING (Continued) 


is only to he performed as prescribed 
in the TRAINING INSTRUCTIONS. 
A thorough understanding of the emer- 
gency flight control system is required 
to permit safe operation during an 
emergency. 


® Due to structural considerations, flap 
extension is limited to 30 percent (10 
degrees) of maximum deflection for 
speeds up to Mach 0.85 when the 
emergency flight control system is 
utilized. During training missions the 
use of conventional lateral control 
(aileron and spoilers) with flaps ex- 
tended should be minimized. With 
flaps extended 30 percent at 0,85 
Mach, the flaps are loaded close to 
maximum design allowable and the 
use of conventional lateral control 
will add to this critical loading. 


The aircraft is sensitive in roll when 
the differential flaps are used. Only 
momentary switch actuation is neces- 
sary for roll response. 


Note 


All engagements of the stabilizer lock 
should be performed in a 10- to 15- 
degree nose-up attitude. 


@ At no time should the nose of the air- 
craft be allowed to fall through the 
horizon after the stabilizer has been 
locked. 


e All airspeeds for use of the emergency 
control system are given in KLAS, 
which is the reading on the standby 
airspeed indicator. Due to the pos- 
sibility of damage to the CADC system, 
or interruption of secondary AC power, 
it is recommended that the standby 
indicator be utilized rather than the 
AMI for airspeed readings. 


Aircraft Recovery Mode [1049] C/W. 


The aircraft recovery mode is selected by extending 
the RAT. When the RAT is extended, emergency 
hydraulic pressure is supplied to the system No. 2 
portion of the stabilizer and rudder actuators and to 
the system Nos, 1 and 2 portions of the stick boost 
actuator. Emergency pressure is not supplied to 
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aileron or spoiler actuators. Emergency pressure is 
indicated on the system No. ¥% pressure indicator 
when the RAT is extended. Extension of the RAT 
will transfer fap control from the flap lever to the 
emergency system switches. 


Trailing Edge Flap Control — Aircraft Recovery Mode 
{1049] C/W. 


Trailing edge Map control is identical to trailing edge 
flap control when in the pilot recovery mode except 
when the flap roll control switch is in the CRUISE 
position. In the CRUESE position, if both flaps are 
down, they will creep up as demand for roll is made. 


Engagement — Aircraft Recovery Mode [1649] C/W. 


The aircraft recovery mode is normally employed 
only after the aircraft attitude has been stabilized 
using the pilot recovery mode. [f the aircraft is not 
in the correct attitude for the pilot recovery mode 
engagement when the hydraulic systems fail, the 
aircraft, recovery mode may be employed to provide 
a nose-up attitude for stabilizer lock engagement, 


Note 


The aircraft recovery mode is normally 
employed prior to using the pilot recov- 
ery mode. The pilot recovery mode may 
be employed if failure of the emergency 
hydraulic system is eminent. 


Pitch Control — Aircraft Recovery Mode [1049] C/W. 


Emergency hydraulic pressure is supplied to the 
system No. 2 portion of the dual stabilizer actuator. 
Normal pitch control will be retained. 


Roli Control — Aircraft Recovery Mode [1049] C/W. 


Emergency hydraulic pressure is supplied to the 
stick boost actuator. The ailerons respond directly 
to stick boost actuator operation with the unpres- 
surized aileron actuators serving as a mechanical 
link in the controls. The mechanical force to the 


-unpressurized spoiler actuators is absorbed by the 


modified linkage and the spoilers remain in the 
retracted position. Normal trim and differential 
trailing edge flap operation are used for roll trim; 
however, the aircraft should be trimmed for neutral 
stick using differential flap operation. 


Yaw Control — Aircraft Recovery Mode [1049] C/W. 


Emergency hydraulic pressure is supplied to the 
system No. 2 portion of the dual rudder actuator. 
Normal yaw control will be retained. The automatic 
rudder stops are inoperative, permitting operation 
beyond eight degrees rudder travel. 
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Emergency Hydraulic System [1049] C/W. 


The emergency hydraulic system consists mainly 

of a ram air turbine (RAT) pump and transfer valves 
to provide hydraulic fluid under pressure to the 
primary two hydraulic system to power the stabi- 
lizer and rudder actuators and both primary one and 
two systems of the control stick boost actuator. 

An emergency system accumulator, precharged by 
the utility hydraulic system before operation of 

the emergency system, provides fluid under pressure 
for extension of the RAT. When the RAT is ex- 
tended, emergency system pressure will be indi- 
cated on the primary two hydraulic system pressure 
gage. A test valve is provided to close the emer- 
gency hydraulic accumulator charge line from the 
utility system so that the emergency hydraulic 
system pressure can be checked even though the 
utility hydraulic system pump is operating. 


The emergency hydraulic system should 
only be used if both primary systems 
are lost or during engine flameout. If 
primary two hydraulic system failure is 
caused by fluid leakage in the aft fuse- 
lage area, using the emergency hydrau- 
lic system may deplete the fluid supply. 


Ram Air Turbine Lever [1049] C/W. 


The ram air turbine lever (not in rear cockpit) is 
placarded EMERG HYD SYS and has two positions 
marked TURB EXTEND and TURB RETRACT. 
When placed in the TURB EXTEND position the 
following occurs: 


@ A selector valve is mechanically positioned to 
extend the RAT pump into the airstream. 


e@ A dual transfer valve in the primary two hydrau- 
lic system branch at the stabilizer and rudder 
actuators is positioned to shut off the primary 
two pressure and return lines and open the 
emergency hydraulic system pressure and re- 
turn line to power the stabilizer and rudder 
actuators from the RAT. 


e Transfer valves shut off primary one and pri- 
mary two system pressure and return lines 
at the control stick boost actuator and open 
the emergency hydraulic system lines to 
power both the primary one and two sides of 
the actuator from the RAT. 
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e The aileron and spoiler actuators are isolated 
from the emergency hydraulic system. 


© Roll control is accomplished by use of the trailing 


edge flaps or lateral movement of the control stick. 


e Primary two pressure circuit is transferred to in- 
dicate emergency hydraulic system pressure on 
the primary two pressure gage. 


e@ Flap control is transferred from the flap lever 
to the emergency system switches. 


@ Normal pitch and roll trim is maintained. 


In the TURB RETRACT position the selector valve 
is positioned to direct hydraulic pressure to retract 
the RAT, the dual transfer valves are positioned to 
direct primary two hydraulic pressure to the primary 
control actuators, flaps return to normal operation 
and the primary two pressure gage indicates pressure 
of the primary two system. 


During operational checks or emergency 
use of the emergency hydraulic system. 
the ram air turbine lever shall be moved 
to the full TURB EXTEND or TURB 
RETRACT position with no hesitation 
in the mid-travel area. There shall be 
no control movement during RAT lever 
movement. 


® In event of control movement, during 
RAT lever motion, which may cause 
increased lever resistance, the RAT 
lever motion shall be continued force- 
fully without hesitation or returned to 
its original position. The RAT lever 
shall not be allowed to remain in an 
intermediate position. 


System Pressure Test Button [1049] C/W. 


The system pressure test button (not in rear cockpit) 
on the flight control panel is placarded SYSTEM 
TWO PRESS TO TEST. The button functions in 

the same manner as in unmodified aircraft except 
that the emergency hydraulic system pressure Is 
indicated on the primary two hydraulic system 
pressure gage instead of the primary one gage. 


Stabilizer Lock Switch [1049] C/W. 


The stabilizer lock switch is a guarded switch with 
two positions, STAB LOCK and NORM, and is 
powered by DC primary power. The functions of 
the switch positions are as follows: 
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Stab Rudder Ail 


Stab Lock Sw Actuator | Aetuater| Actuator 


Press Press Press 


NORM RAT Pi and P2] Pl and P2 


Spou 
Neluator 


Press 


Pl and P2 


wa a | 


Emerg 


oil — 
RAT Emerg Emery inoper 
EXTEND* 

STAB KAT Stab inoper 

LOCK RETRACT] locked 
RAT Stab Emerg 
EXTEND*] locked 


inoper 


Conlrol Stick 
Booster Actuator TE Flaps 


Press 


Pl und P2 Flap control with fap lever 


on throttle quadrant 


Emery 


Fiap operation with flap 
switch, emery pitch and roll 


swand flap roll control sw. 


Emerg Pitch and Roll sw, 
flap roll contral sw. 
Emerg Pitch and roll control with 
emerg pitch and roll sw. Flap 
operation with flap sw, emery 
pitch and roll sw or hip roll 
control sw. 


*Emergency condition shown, During training, normal P1 pressure will be available to all actuators except stick boost, and 
normal P2 pressure will be available to the spoiler and aileron actuators. 


Flap Roll Control Switch and Emergency Pitch and Roll 
11049] C/W. 


The flap roll control switch on the left console is a 


three-position switch placarded FLAP ROLL CONT, 


with positions marked CRUISE, LDG R, and LDG 
L. This switch allows the pilot to select either flap 
for roll control in the event of failure of either flap 
actuator. The emergency pitch and roll switch 
located on the right console, is a five-position 
switch spring-loaded to the OFF position and plac- 
arded EMERG FLIGHT CONT. Operational posi- 
tions are PITCH DOWN, PITCH UP, ROLL LEFT, 
and ROLL RIGHT. The emergency pitch and roll 
switch is operable only if DC primary power is 
available plus one of the conditions below. 


Stabilizer lock switch in LOCK position or the RAT 
extended, Direction of the emergency pitch and 
roll switch in pitch and roll corresponds to con- 
ventional contro] stick motion, Holding the switch 
in the PITCH DOWN or PITCH UP position will 
extend or retract the flaps respectively for pitch 
control. The ROLL LEFT or ROLL RIGHT posi- 


tion is used for differential flap operation for roll 
control. 


Stabilizer lock switch in the LOCK position, the 
RAT extended, or retracted and the flap roll con- 
tro} switch in LDG R or CRUISE, the right flap 
will move up or down for roll control. If the right 
flap reaches either the up or down Jimit, then the 
left flap will move (down or up) and hold at the 
new position. With the flap roll control switch in 
LDG L the left flap moves up or down for roll con- 
trol. If the left flap reaches either the up or down 
limit then the right flap will move (down or up) 
and hold at the new position. 


Stabilizer lock switch in NORM position and the 
RAT extended. The fap roll control switch placed 
in LDG R or LDG L the right or left flap respec- 
tively will move up or down for roll control. If 

the flap reaches the up or down limit in either posi- 
tion, the other flap will move (down or up) and 
hold at the new position. With the flap roll control 
switch in CRUISE, either left or right flap will move 
up for roll control. If both flaps are down they 

will creep up as demand for roll is made. 
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Other Flap Indicator Switch [1049] C/W. 


The other flap indicator switch (figure 1-29) located 
on the left side windshield fitting is placarded 
INDICATOR OTHER FLAP, The flap position 
indicator will normally display the position of the 
lower flap. Depressing the other flap indicator 
switch will enable monitoring of the opposite flap 
position. 


Stabilizer Lock Light [1049] C/W. 


The red stabilizer lock light (figure 1-60) is located 
on the upper center of the instrument panel. When 
the light is illuminated it displays STAB LOCK and 
indicates that the stabilizer lock switch is in the 
STAB LOCK position and/or the system has been 
energized and is capable of locking the stabilizer. 
Restricted stick movement, however, is the only 
positive indication that the stabilizer is locked. 


Trailing Edge Flaps [1049] C/W. 


During normal flap operation on modified aircraft 
the flap actuators are not mechanically connected 
but their travel is controlled by a flap synchronizer. 
If one flap has moved approximately 7 degrees or 
more than the other flap, it will stop until the 
other flap reaches the same position; then both 
flaps will move together. The flap lever is inoper- 
ative with the stabilizer lock switch in the STAB 
LOCK position or if the RAT is extended. 


On Aircraft Modified by T.O. 1F-105-1091, the Following 
Items Have Been Rendered inoperative: 


1. Pitch and Roll Switches (1045 C/W). 


2. Emergency Flight Contro} Pitch and Roll 
Switch (1049 C/W). 


3. Stabilizer Lock Switch (1045 and 1049 C/W). 


Because these items are inoperative, the pilot re- 
covery system installed by T.0. 1F-105-1045 and 
the pilot recovery mode installed by T.O. 1F-105- 
1049 are no longer available for the pilot’s use. In 
addition, the flap roll control switch and flap switch 
on the left console are inoperative. Trailing edge 
flap control is available only through the throttle 
quadrant flap lever. The interconnecting flexible 
drive shaft has been reinstalled and individual flap 
contro] is no longer available. 
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With the above exceptions, the aircraft recovery 
mode (T.O, 1F-105-1049 C/W) is operative. With 
the RAT extended, P1 and P2 operating, normal 
P1 pressure will be availble to all actuators except 
the aileron boost, and normal P2 pressure will be 
available to the spoiler and aileron actuators. RAT 
pressure will be available to the rudder and stabil- 
izer actuators at the P2 sides and both sides of the 
aileron boost actuator. No degradation in aircraft 
control response will be experienced. With single 
primary hydraulic system failure, either P1 or P2, 
follow procedures prescribed for this situation in 
T.O, 1F-105D-1, Section HI. With P1 and P2 
failure, RAT extended, hydraulic pressure is not 
available to the spoiler or aileron actuators. Emer- 
gency hydraulic pressure will be available to the 
rudder and stabilizer actuators. There will be 
appreciable control response degradation at lower 
airspeeds, especially the ailerons. For this reason, 
landing with asymmetrical loading, split flaps, 
gusty winds or any cross wind condition with 
winds above calm should not be attempted. Re- 
covery at another base with favorable wind con- 
ditions should be considered, and if such condi- 
tions are ‘not available, the crew should eject 
rather than attempt to land. 


WING FLAP SYSTEMS. 
LEADING EDGE FLAPS. 


The leading edge (LE) flaps are full span, extending 
from the outboard side of each air duct to the in- 
board side of the wing tip panels. The flaps are 
designed to increase lift during landing and takeoff, 
to reduce drag while cruising and improve control 
during maneuvering flight. When utility hydraulic 
pressure is applied to the extend side of the actuating 
cylinder, the resulting lateral piston movement is 
transmitted to three actuators. As the shafts of the 
actuators are moved outboard, the actuator assem- 
blies convert the lateral movement to rotary move- 
ment of the arm assembly which rotates the attached 
flap downward. The flaps move through a maxi- 
mum are of 20 degrees and require approximately 
10 seconds to fully extend or retract. Flap move- 
ment is synchronized by flow restrictors in the 
hydraulic system. Refer to Flight Characteristics, 
this section, for a more complete explanation of 

this system. 


TRAILING EDGE FLAPS. 


The trailing edge (TE) flaps are partial span fowler 


type, extending from the toboard end of cach wing 
Lo Lhe inboard end of the alleron. ‘The flaps have a 
maawimam downward travel of 34.5 degrees. Two 
mechanically rilerconnecled electric maters powered 
by DC primary power actuale tie flaps. The mators 
transl power through indivicual shafts to gear 
boxes on a singe flexible drive shalt lo actuate bath 
flaps by means of screw jacks. If the airspeed exceeds 
Bapproximately 275 KAS with the TE aps extended, 
an dirspecd sensing switch will automatically retract 
the flaps. On cecreasing specd, with the fhup fever in 
LANDING & ‘PAKEOFE, the flaps will extend aulo- 
Binatically al approximately 260 KLAS . A fail-safe 
cireaih compares left and right TE flap travel and 
Inbernipls power lo TR Map metors Wf flap move 
menk differs hy mare Lhan approximately 2 degrees 
during the first dhad of ex lonsion, by more Lhan 
appreximalely 7 degrees during the tust third af 
extension and a propertionale amount during lhe 
middle third. If flags retraction is iilerrupted by 

the fail-safe circu, lhe automatic blow-up feature 

QO. the lrailing edge flaps will be inaperalive, The 
flaps require approximately 7 seconds to fully ex- 
tend or retract. A ground adjustable trim tab which 
must not be deflected from the trail position is 
incorporated us an iitegral part of the trailug edge 
flaps on some (DB) aircraft. 
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Note 


Hf one flap metor Sails, TE flaps will ex- 
tend normally on the ground but. will 
extend slower than normal or nat fully 
extend when iu fight. bo this event, the 
Naps will probubly fully extend as the 
aircrast slows Lo final approach speed. 


e If flap operation is suddenly reversed, 
the current limiting: Fuses will be over- 
loaded and burned aut. Therefore a 
delay of approximately 5 seconds shoul 
be observed when reversing the motion 
of the fips. 


Flap Lever. 


The flap tever (figure 1-13) on the Uhrottle quadrant 
is placarded FLAPS, and controls the leading cldge 
(LE) and trailing edge (TE) flaps. Four detents are 
provided in the range of lever travel and are pla- 
carded LANDING & TAKEOFF, HOLD TLE. FLAPS, 
CRUISE & MANUEVER, and LE. & "PLR. FLAPS 
UP. Both jeading and trailing edge flaps are controlled 
hy DC primary power, bowever the leading cdge 
Naps are actuated by utility hydraulic system pres- 
sure. The combined flap canfiguration obtained in 
each detent position is as follows: 
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FLAP LEVER POSITION 


LANDING & TAKEOFF 


HOLD TE FLAPS 100% 


FLAP POSITION 


AS DESIRED 


CRUISE & MANEUVER 


LE & TE FLAPS UP po 


Flap Lever [1045] CAV (D Only}. 


0% 


Be 


Control of the TE flaps with the flap lever is de- 
activated when the pilot recovery system or air- 
craft recovery system is activated, Control of the 
LE flaps with the flap lever is uneffected by the 
pilot recovery system or the aircraft recovery 
system. 


Flap Position Indicator. 


The flap position indicator (9, figure 1-6), marked 
TE, is for trailing edge flaps only. With power 
available, the pointer continuously indicates the 
position of the left flap on a scale calibrated in per- 
cent of travel. The scale is marked UP and DOWN 
and has four numbered intermediate positions, 
The indicator is powered by DC primary power. 


Flap Position Indicator [1045] CAV (D Only}. 


The flap position indicator (9, figure 1-6) indicates 
the position of the lowest T.E. flap. 


SPEED BRAKE SYSTEM. 


Each of the four speed brakes consists of a quarter 
segment attached to two hinge points at the aft end 
of the fuselage, When closed, the speed brakes are 
faired to each other and are in contour with the 
fuselage. Powered by the utility hydraulic system, 
the brakes are electrically controlled by DC primary 
power. Speed brake positioning is controlled by 
the following: a pilot operated switch on the throt- 
tle, the position of the landing gear, operation of 
the throttle to afterburner position and opening of 
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the engine exhaust nozzle. Provisions are incorpor- 
ated to automatically retract, or prevent the vertical 
speed brakes from extending, when the landing gear 
is extended. This protects the lower speed brake 
from damage on landing, and prevents interference 
between the upper speed brake and drag chute during 
deployment. Mechanical interconnections are not 
provided for synchronized movement of the speed 
brake segments. However, the speed brake system 

is interlocked electrically to the engine exhaust 
nozzle through the use of a pressure switch ta pre- 
vent speed brake closure on an open nozzle. A 
ground test switch is installed inside the aft fuselage, 
so that all speed brakes can be extended for main- 
tenance purposes. 


SPEED BRAKE SWITCH. 


The speed brake switch (figure 1-11} powered by 
DC primary power, is a slide type switch with two 
placarded positions, IN and OUT, and an unmarked 
HOLD or neutral position, The switch in the front 
cockpit is a three-position detented switch, and 

the switch in the rear-cockpit is a three-position 
momentary switch, spring-loaded to the HOLD or 
neutral position. The IN position disconnects elec- 
trical power from the solenoid contro} valves, which 
are spring-loaded to a position to direct utility hy- 
draulic pressure to retract the speed brakes, and 
the OUT position energizes and positions the same 
valves to fully extend the brakes. The HOLD posi- 
tion energizes and positions the control valves so 
that all ports are closed, enabling the pilot to hoid 
the speed brakes in any desired position, 


(F) Holding the rear cockpit switch at OUT extends 
the speed brakes, and if the switch is released before 
the speed brakes are fully extended they will remain 
in the position existing at time of switch release pro- 
vided the front cockpit switch is in the HOLD posi- 
tion. However, if the front cockpit switch is at IN, 
when the rear switch is released, the speed brakes 
return to the IN position. When holding the switch 
at IN, the speed brakes start to close and, if the 
switch is released, the speed brakes remain at the 
position existing at time of switch release, if the 
front switch is at HOLD, otherwise the speed brakes 
will move to the OUT or IN position last selected 
by the front crew member. This permits the pilot 
in the rear cockpit to select'any increment of speed 
brake position from full open to full close. The 
effect of the landing gear position and afterburner 
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operation on speed brakes as positioned from 
either cockpit is shown in the following table: 


Speed Speed Brake Position 
Brake LG - 
coven acne res — | ae 


speed brake control, the front cockpit 
should position the speed brake switch 
to HOLD and return the switch to IN 
when the rear cockpit no longer needs 
speed brake control. 


LANDING GEAR SYSTEM. 


The retractable tricycle landing gear consists of three 


DOWN XK terborder air oil shock struts together with fairing doors which 
(Weight 9° enclose the struts when the landing gear is retracted. 
on gear) The fairing door remains open when the gear is ex- 
tended. During normal operation, the landing gear 
DOWN is retracted and extended by utility hydraulic system 


(Weight 


én gent pressure. Retraction time is approximately 4 to 8 


seconds and extension time approximately 5 to 9 
seconds. The main gears retract inboard and forward 
into the lower surface of the wings and the nose gear 
retracts forward into the fuselage. ‘The main gear is 
locked up by uplock hooks which engage rollers on 
the inboard fairing doors. The nose gear is locked 

up by an uplock hook engaging a roller on the nose 
gear strut. The uplock hooks are hydraulically 
actuated and contain an external spring to keep them 
in the locked position in case of a utility system 
failure. All gears are locked down by spring-loaded 
downlocks which are unlocked by hydraulic pressure 
when the landing gear is retracted. Landing gear 
position indicators, a red warning light for each gear, 
and an audible warning signal (beeper), are provided 
to inform the pilot when the landing gear is in an 
unsafe position; a green indicator light for each gear 
is provided to inform the pilot when the landing 
gear is down and locked. 


DOWN Closed 

(Airborne) 

DOWN ON Afterburner | Afterburner 
(Airborne) 9° 9” 


Afterburner | Afterburner 
9 9° 


ON 
OFF Closed 


DOWN Closed As desired 
( Airborne) 


Inadvertent retraction of the gear, when the aircraft 
is on the ground, is prevented by a solenoid lock 
which prevents moving the landing gear handle from 
the DOWN position. A switch is provided (not in 
rear cockpit) to override this safety system in emer- 


DOWN Closed Full open 

(Airborne) 
gencies. If the utility hydraulic system fails, an 
emergency system for lowering the gear is provided. 


Note This system unlocks the landing gear uplocks by 
hydraulic pressure from a manually selected emer- 
gency landing gear accumulator and all three struts 


{FI The positions shown are for the front 
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or rear speed brake switch, provided 
the other cockpit speed brake switch 
is at HOLD (neutral). 


When the speed brakes are not being 
used in flight, the speed brake switch 
in the front cockpit should remain in 
the IN position. This will prevent 

speed brake segments from drooping. 
However, if the rear cockpit requires 


drop to the down position by gravity in approxi- 
mately 5 to 13 seconds. The main gear wheels are 
equipped with hydraulically operated dise brakes. 
An antiskid system is incorporated to eliminated 
prolonged tire skidding during landing roll or taxi- 
ing. An antispin system automatically applies the 
brakes during landing gear retraction and prevents 
fast spinning wheels from throwing debris into main 
wheel wells. An armament safety circuit is incorpo- 
rated in the landing gear handle so that electrical 


power is disconnected from all armament circuits 
until the landing gear handle is in the UP position. 
A nose wheel steering mechanism, incorporated in 
the nose gear strut, serves as a shimmy damper 
when the nose wheel steering system is not engaged. 
Refer to Flight Characteristics, section VI, for 

pitch trim change during landing gear retraction. 


LANDING GEAR GROUND SAFETY PINS. 


Ground safety pins (figure 1-29) are provided for 
each of the landing gear struts. These pins, with 
attached red warning streamers, are installed when 
the aircraft is on the ground to prevent inadvertent 
retraction of the gear. The safety pins must be 
removed before flight and are normally stowed in 
a pouch in the nose wheel well. 


LANDING GEAR HANDLE. 


The landing gear handle (figure 1-5) controls the 
extension and retraction of the landing gear, and 
has two positions, UP and DOWN. The handle 

can only be moved from the DOWN to UP position 
when battery bus power is available, landing gear 
struts are in a position from fully extended to 
approximately 1% inches compressed, the aircraft 
is airborne, or the landing gear downlock override 
switch, (not in rear cockpit) is actuated and held. 
When the weight of the aircraft is on the struts, 
and the handle is in the DOWN position, a locking 
solenoid is de-energized, preventing the handle from 
being moved from the DOWN position, When the 
handle is moved to the UP position the landing 
gear selector valve is mechanically positioned to 
direct utility hydraulic pressure to unlock the 
downlocks and retract the struts. The uplocks 

are sequenced to the locked position when the 
gears are fully retracted and the fairing doors 
closed, When the handle is placed in the UP posi- 
tion the landing gear warning light circuit opens 
the antispin solenoid valve, which directs utility 
hydraulic pressure from the landing gear up line to 
the main wheel brakes to stop the wheels from 
spinning when they retract into the wheel wells. 
When the ijanding gear is fully retracted and locked, 
the warning light in the handle goes out and the 
antispin solenoid valve closes to relieve hydraulic 
pressure from the brakes. To move the handle from 
the UP to the DOWN position, a trigger on the 
handle must first be actuated to release the spring- 
loaded lock. When the handle is moved to the 
DOWN position the landing gear selector vaive is 
mechanically positioned to direct utility hydraulic 
pressure to unlock the uplocks, extend the gear, 
and provide power to the brake valves. The spring- 
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loaded downlocks lock when each strut is fully ex- 
tended. Hydraulic pressure is maintained in the 
landing gear system when the strutus are extended 
or retracted. On [F] aircraft, each handle is con- 
nected to a control valve by teleflex cables, The 
movement of one handle results in a corresponding 
movement of the other handle. 


Note 


There is no mechanical detent for the 
down position of the landing gear handle; 
therefore, an upload should not be ap- 
plied for a check of the handle down 
position. With the shock struts com- 
pressed the solenoid will lock the handle 
in the down position. 


@ If the landing gear is extended by the 
landing gear emergency extension handle 
with the landing gear handie in the UP 
position, wheel brakes will not be avail- 
able unless the emergency brake handle 
is pulled. 


LANDING GEAR DOWNLOCK OVERRIDE SWITCH. 


The landing gear downlock override switch (figure 
1-5) (not in rear cockpit), placarded LDG GEAR 
DOWNLOCK OVERRIDE, will permit the landing 
gear handle to be moved to the UP position while 
the aircraft is on the ground and the main gear struts 
are compressed. If the locking solenoid fails to 


release the landing gear handle from the DOWN 


position when the struts are extended, such as after 
takeoff, the switch can be actuated and held to 
allow the handle to be placed in the UP position, 
The switch must be actuated first and held until 
movement of the landing gear handle has begun and 
is powered by battery power. 


If the main landing gear shock struts 
are overinflated so as to be in a position 
of 1% inches compressed to fully ex- 
tended, it is possible to move the land- 
ing gear handle to the UP position with 
the aircraft on the ground. 


e If pressure is put on the landing gear 
handle before the switch is actuated the 
solenoid will bind and will not unlock 
the handle. 
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GROUND SAFETY PINS 


i DRAG CHUTE 
may =——_DISARMING PIN 


| _ E B ) q 
NOSE GEAR DOWNLOCK P 
Se w 


ARRESTING 
HOOK 


MAIN GEAR 
DOWNLOCK 
PINS 


BOMB BAY 
DOOR LOCKS 


Figure 1-30 (Sheet 71 of 2) 
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SAFETY PIN 


RELEASE 


FIRE EXT. GRD. 
SAFETY SWITCH 


perait..A,B 


GROUND SAFETY 
PIN INSTALLATION 
(TYPICAL) 
STA. 291 & 533 


Fire Extinguisher Ground Safety Switch 


Figure 1-30 (Sheet 2 of 2) 


e If the solenoid pin is engaged and the downlocks will automatically engage. A slight rock- 
solenoid fails thereafter the gear handle ing of the aircraft, after gear extension, may be re- 
will not go to the UP position. quired to engage the main gear downlocks. In 


addition to releasing the landing gear uplocks, the 
landing gear emergency extension handle also 

LANDING GEAR EMERGENCY EXTENSION HANDLE. actuates a switch that deactivates the anti-spin sys- 
tem solenoid valve. 

The landing gear emergency extension handle 

(figure 1-5) (not in rear cockpit), is provided to 

extend the landing gear in the event of utility 


hydraulic pressure failure or if the landing gear 

handle cannot be positioned to DOWN for any 

reason. The handle is marked LDG GEAR EXT. 

When the handle is pulled aft to a stop (approxi- 

mately 2% inches), a valve is manually positioned When the landing gear emergency ex- 
to shut off landing gear retract pressure and, at the tension handle is pulled aft to extend 
same time, a valve is opened to direct emergency the landing gear it is possible for the 
landing gear accumulator pressure to the emer- foot to hit it during ejection. There- 
gency side of the uplock cylinders, which releases fore, before ejecting, if circumstances 
the landing gear uplocks. Both the main and nose permit, push the handle to the full 
gears will extend by gravity and the spring-loaded forward position. 
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WARNING (Continued) 


® Do not reset the landing gear emergency 
extension handle if the landing gear 
handle cannot be positioned to DOWN, 
until ground safety pins are installed. 
This will prevent possible retraction of 
the gear and operation of the antispin 
system. 


Note 


If the landing gear is extended by the 
landing gear emergency extension 
handle in the UP position, wheel brakes 
will not be available unless the emer- 
gency brake handle is pulled. 


LANDING GEAR POSITION INDICATORS. 


The landing gear position indicator lights (figure 1- 
60) are green and red legend-type lights providing 
individual monitoring of each landing gear and are 
powered by DC primary power. There is a green 
and red light for the left, right and nose gear. Ilu- 
mination of a red gear position indicator displays 
UNSAFE, indicating the particular gear is in an 
intermediate, down and unlocked, or up and un- 
locked position. Iumination of a green gear posi- 
tion indicator displays SAFE DOWN indicating the 
particular gear is down and locked. When all lights 
are out (and electrical power is available) it indi- 
cates all gears are up and locked. 


LANDING GEAR WARNING SIGNAL AND LIGHT. 


The Janding gear warning signal and light circuit 
flows through the landing gear handle, the landing 
gear up locks and the landing gear down locks to 
the three landing gear warning and antispin relays. 
Any one of the relays can be de-energized under 
any one of the following conditions: 


® When the gear handle is up and any uplock 
switch is not closed. This could occur during 
emergency gear extension. 


e When the gear handle is down and any down- 
lock switch is not closed. 


@ When below 10,000 feet at less than 225 KCAS 
with the throttle more than 42-inch from 
Military Thrust and any downlock switch is 
not closed. 


e@ When the L.G. WARNING CONTROL circuit 
breaker, on the aft end of the right console, 


is disengaged. 
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When any one of these conditions exist, the following 
occurs: 


® The red light in the gear handle illuminates. 


@ One or more of the UNSAFE gear position 
lights illuminate. 


@ The warning beeper is heard on the interphone. 
@ During the up-cycle wheel antispin is applied. 


@ Wheel antiskid is disabled. 


If the landing gear handle light and 
warning signal (beeper) indicate an 
unsafe condition, even through all three 
gear indicators show SAFE DOWN, it 
should be assumed that the antispin 
system did not de-energize. 


The warning signal and light normally operate to- 
gether; however, the warning signal may be silenced 
by depressing the landing gear warning silence button. 
The light and signal are powered by the DC primary 
power. 


LANDING GEAR WARNING SIGNAL SILENCE BUTTON. 


The landing gear warning signal silence button (figure 
1-11) is placarded LG WARNING SILENCE. When 
the button is depressed, the landing gear warning 
signal (beeper) will be silenced (in the [F) for that 
cockpit only). If the warning sounds due to any 
unsafe gear (gear down and any downlock not fully 
engaged or gear up and not properly locked), and is 
silenced, it will not sound again until the gear is 
recycled (or the landing gear warning test button in 
the [F) front cockpit is momentarily depressed). 

If the warning sounds due to aircraft configuration 
(gear not down and locked, altitude below approxi- 
mately 10,000 feet, airspeed below 225 KCAS and 
throttle retarded approximately 42-inch below mili- 
tary thrust) and is silenced, it will sound again if 

the throttle is advanced and again retarded (or if 

the landing gear warning test button in the [F] front 
cockpit is momentarily depressed) providing the 
same conditions exist. 


LANDING GEAR WARNING TEST BUTTON. 


The landing gear warning test button (figure 1-5) 
(not in rear cockpit), is placarded LG TEST. When 
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PIN INSTALLED HERE 
FOR TOWING 


Figure 1-31 


depressed and held, the red warning light in the 
landing gear handle, and the red and green position 
indicators will illuminate and the warning signal 
(beeper) will sound on the interphone regardless 

of the position of the landing gear or throttle. The 
button is also used to reset the landing gear warning 
system if the L.G. warning signal has been silenced 
by the L.G. warning signal silence button. 


Depressing the landing gear warning 
test button is a functional test of the 
light and beeper only, not of the com- 
plete warning system. 


NOSE WHEEL STEERING SYSTEM. 


The nose wheel steering system is provided for 
directional control during taxiing, takeoff and 
landing. On takeoff, the steering may be used up 

to rudder effective speed (60 KCAS) for all condi- 
tions including crosswinds. Although steering can 

be used up to takeoff speed, it becomes progressively 
more sensitive above 80 KCAS and on landing the 
pilot must anticipate this oversensitivity if the 


steering is engaged above 80 KCAS. During emer- 
gencies, such as blown tires, the aircraft can be held 
straight at all speeds. The nose wheel steering sys- 
tem is electrically engaged and controlled by DC 
secondary power and actuated by the utility hydrau- 
lic system. Holding the nose wheel steering button 
depressed energizes and opens the nose wheel steering 
valve if all the landing gears are extended and either 
main strut is compressed approximately 14 inches 
or more. Movement of the rudder pedals is electri- 
cally transmitted to the hydraulic steering control 
valve which directs hydraulic pressure to the steering 
unit. The nose wheel steering system is operative 
within limits of 40 (+5) degrees either side of neutral. 
To steer the aircraft, the pilot moves the appropriate 
rudder pedal for the desired turn at which point hy- 
draulic pressure is cut off, and the fluid is confined 
to aid in shimmy damping. Nose wheel steering is 
disengaged when both main gear shock struts are ex- 
tended or the steering button is released, or the land- 
ing gear handle is not in the DOWN position. 


Note 


If the main landing gear shock struts 
are overinflated, resulting in full exten- 
sion, the nose wheel steering system 
will be inoperative. 


1-85 


T.O. 1F-105D-1 


Under normal conditions, do not use nose 
wheel steering during takeoff or landing 
roll. Certain component failures can 
cause a hard over condition. In case of 
nose wheel steering malfunction, dis- 
engage the system immediately by re- 
leasing the nose wheel steering button. 


NOSE GEAR TORQUE LINKS. 


The nose wheel shock strut and wheel assembly are 
connected by torque links (“scissors”) at the lower 
end of the strut assembly. The torque links trans- 
mit the twisting loads from the wheel and fork as- 
sembly to the shock strut and keep the strut and 
wheel assemblies in alignment. The upper torque 
link accommodates the hydraulic units that serve 
as steering actuators when steering is engaged, or as 
shimmy dampers when disengaged. The torque link 
assembly is equipped with a quick release which 
permits the links to be disconnected for towing the 
aircraft. When the torque links are connected for 
flight, a ball-type lockpin (figure 1-31) is installed 
through the connection and safety wired, locking 
them together. The torque links are disconnected 
by removing the safety wire and the lockpin and 
lifting the upper torque link. The lockpin is then 
installed in a hole in the right side of the upper 
torque link pivot to hold the link up. The torque 
links are disconnected by removing the safety wire 
and the lockpin and lifting the upper torque link. 
The lockpin is then installed in a hole in the right 
side of the upper torque link pivot to hold the link 
up. The torque links are connected by removing 
the lockpin from the upper link pivot, connecting 
the links and installing the lockpin through the 
connection and safetying. 


Before flight, make sure torque links 
are connected and lockpin installed 
properly so that the nose wheel does 
not swivel freely. 


NOSE WHEEL STEERING BUTTON. 


The nose wheel steering button (figure 1-27), lo- 
cated on the contro] stick grip, engages and dis- 
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engages the nose wheel steering system. To engage 
steering, the landing gear handle must be in the 
DOWN position and either main gear strut must be 
compressed approximately 1/4 inches. When the 
steering button is depressed and held, DC secondary 
power energizes a relay which completes a circuit 
to energize and open the solenoid operated valve 
to activate the system. Opening the valve supplies 
utility hydraulic system pressure to the steering 
control valve. The steering system will remain 
operative until both main gear struts are extended, 
or the steering button released. The nose wheel 
steering button serves as the range scale button for 
R-14 radar both on the ground and in flight. 


The aircraft shall not be steered with 
both brakes and nose wheel steering at 
the same time, as the nose wheel will 
not caster and excessive side loading 
will cause damage. 


® Do not engage steering unless aircraft is 
rolling straight and rudder pedals are 
approximately in the neutral position. 
This will avoid abrupt changes in the 
steering angle when the system is engaged. 


WHEEL BRAKE SYSTEM. 


Each main wheel is provided with a hydraulically 
operated multiple dise brake and a power brake 
valve. When the landing gear handle is in the DOWN 
position, utility hydraulic system pressure is applied 
to the inlet port of the power brake valves. When 
the rudder pedals are depressed, the power brake 
valves supply metered pressure to the multiple disc 
brakes. The metered pressure is proportional to 
brake pedal deflection. An antispin system prevents 
rotation of the wheels when the landing gear is being 
retracted. When the landing gear handle is placed in 
the UP position, reduced utility hydraulic system 
pressure is applied to the brakes to stop wheel rota- 
tion. When the uplocks engage, hydraulic pressure 
is shut off and the brake deenergized. If the hydrau- 
lic system fails, emergency brake pressure is supplied 
to the normal brake system by an accumulator and 
is manually selected. 


WHEEL BRAKE OPERATION. 


Full power operated wheel brakes are installed. The 
feel and controllability of the brakes is good and all 
necessary ground maneuvering except the tightest 
ramp maneuvers can be accomplished, if necessary, 
without nose wheel steering. If the antiskid system 
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is inoperative, the folowing remarks are applicable. 
At the higher speeds of landing rolls (above 120 
KCAS} the wheels can be locked quite easily, but at 
lower speeds on dry runways heavy braking can be 
used, However, a dynamic condition of gear walking 
may be experienced occasionally following brake 
application, particularly at speeds of 40 to 50 knots 
and below. Should this reach severe proportions, 
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the walking can be stopped by release of brakes 
followed by reapplication. 


To minimize brake wear, the following precautions 
shall be observed insofar as is practicable: 


1. Use extreme care when applying brakes imme- 
diately after touchdown, or at any time there 
is considerable lift on the wings, to prevent 
skidding the tires. Heavy brake pressure will 
lock the wheels more easily immediately after 
touchdown than when the same pressure is 
applied after the full weight of the aircraft is 
on the tires. A wheel once locked in this 
manner immediately after touchdown will 
not become unlocked as load increases, as 
long as brake pressure is maintained. Brakes 
can stop the wheels from turning, but stopping 
the aircraft is dependent on the frictional force 
between the tires and the runway. There are 
two reasons for the loss of braking effective- 
ness with skidding. First, the immediate action 
is to scuff the rubber, tearing off little pieces 
which act almost like rollers under the tire. 
Second, the heat generated starts to melt the 
rubber and the molten rubber acts as a lubri- 
cant. If one wheel is locked during application 
of the brakes, there isa tendency for the air- 
craft to turn away from that wheel, and 
further application of brake pressure offers 
no corrective action. Since friction decreases 
when the wheel begins to skid, it is apparent 
that a wheel, once locked will never free itself 
until brake pressure is less than the turning 
moment. Brakes equipped with an antiskid 
system may be applied immediately after 
touchdown, but this should be done only when 
definitely necessary. The antiskid system func- 
tions to prevent tire skidding if it is operating 
properly ; however, it is not designed to per- 


form as a completely automatic braking system. 


iS) 


. When a short landing roll is required, a single, 
smooth application of the brakes with con- 
stantly increasing pedal pressure will result in 
optimum braking. This procedure is applicable 
at all times when operating on normal or emer- 
gency brake systems. 


3. The brakes should not be dragged while taxi- 
ing, and should be used as little as possible for 
turning the aircraft on the ground. 


4. At the first indication of brake malfunction, 
or if brakes are suspected to be in an over- 
heated condition after excessive use, the 
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aircraft should be maneuvered off the active 
runway and stopped. The aircraft should not 
be towed into a crowded parking area. Over- 
heated wheels and brakes will be cooled before 
the aircraft is subsequently towed or taxied. 
Peak temperatures in the wheel and brake as- 
sembly are not attained until some time after 

a maximum braking operation is completed 
(the time required may vary from 15 to 60 
minutes). In extreme cases, heat buildup can 
cause the wheel and tire to fail with explosive 
force or be destroyed by fire if proper cooling 
is not effected. Taxiing at low speeds to obtain 
air cooling of overheated brakes will not reduce 
temperatures adequately and can cause addi- 
tional heat buildup. Pilots should caution 
ground personnel to stay clear of hot brakes. 
Refer to Brake Limitation in section V for 
cooling requirements between successive 
landings. 


EMERGENCY BRAKE HANDLE. 


The emergency brake handle (17, figure 1-3) is a 
manual control marked EMERG BRAKE. On FE) 
aircraft both handles are mechanically interconnected, 
and when the handle in one cockpit is pulled, the 
handle in the other cockpit will move aft also. When 
the handle is pulled aft to its stop (approximately 

2 inches), a selector valve is mechanically positioned 
to transfer the brake system hydraulic pressure sup- 
ply from the down side of the landing gear system 
to the emergency brake accumulator. Brakes are 
then applied in the normal manner by depressing the 
rudder pedals. With the accumulator fully charged, 
enough pressure is available for three full brake ap- 
plications. The antiskid brake system is inoperative 
when the emergency brake handle is pulled aft. 


ANTISKID BRAKE SYSTEM. 


An electrically controlled hydraulically operated 
antiskid system is installed in the wheel brake sys- 
tem to prevent blown tires and uneven tire wear due 
to prolonged locked wheel skids. The antiskid sys- 
tem is not designed or intended to be used as an 
automatic braking system, The complete antiskid 
system consists of two sensing units, two on-off 
control valves, a transistorized control box and a 
hydraulic modulating subsystem. The two sensing 
units, one on each of the main wheels, are friction 
driven DC generators. While the aircraft is moving 
along the ground, each generator supplies a DC 
voltage to the control box proportional to the 
wheel rotation speed, The contro! box which has a 
separate circuit for each main landing gear system, 
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will sense the rate of change of the voltage so that 
when the appropriate wheel is decelerating exces- 
sively in entering a skid, the control box will ener- 
gize the solenoid on-off control valve to dump the 
brake pressure of that wheel. With the brake pres- 
sure removed, the skid will be arrested and the 
wheel will start to regain rotation speed. When the 
wheel has completely recovered its rotating speed 
the brake pressure will be reapplied automatically. 
The hydraulic pressure modulation system causes 
the brake pressure to be reapplied gradually until 
it reaches the pressure level called for by the pilot. 
This feature is incorporated to eliminate excessive 
pitching of the aircraft and to prevent rapid repeti- 
tion of wheel skids. A fail safe feature is provided 
which will deenergize the antiskid system and re- 
store manual braking if a malfunction causes a 
continuous dump signal in excess of 3 seconds. 
When the fail safe feature has de-energized the sys- 
tem, it must be reset by the ground crew. With 
the aircraft on the ground you can determine if the 
fail safe system is energized by holding slight brake 
pressure and turning the antiskid switch ON. A 
slight pedal pulse or kick will indicate that the 
antiskid system is energized. If a pedal pulse is not 
detected during the antiskid check, the crew chief 
should feel the brake line on the main gear while 
the check is repeated. If the pulse is not felt, as- 
sume that the antiskid circuit is inoperative. Speci- 
fic characteristics of the antiskid system are as 
follows: 


® The antiskid operation for each main wheel 
is separate. The pressure is dumped only on 
the wheel which enters a skid. 


® When only one wheel is skidding or the two 
wheels skid out of phase, some transient 
aircraft yawing is to be expected (and correc- 
tive steering by the pilot is required). 


® The antiskid system will not anticipate wheel 
skids but will sense the deceleration when the 
wheel is entering a skid. At aircraft speeds 
below 60 knots, wheel-lock may occur but 
will not exceed one quarter of a second dura- 
tion, This is due to the unavoidable electric 
and hydraulic time delays in releasing the 
brake pressure. 


e The modulating system prevents the tendency 
toward immediate skid re-entry following each 
skid recovery. However, if the pilot continues 
to hold the pedal at a position where the brake 
pressure is above the skidding level, repeated 
skids may still occur. The modulating system 


will effectively slow down the frequency of 
skid recurrency, thus avoiding resonance with 
aircraft pitching. 


On aircraft with an inoperative antiskid 
system maximum braking at speeds below 
60 knots may cause wheel skidding which 
can result in gear walking and excessive 
strut loads. If this condition occurs 
braking effort should be reduced slightly. 


During a normal landing, the operating procedure 
for the antiskid brake system should not differ from 
operation without antiskid, Energizing the antiskid 
prior to all landings is recommended to provide pro- 
tection from inadvertent locked wheel skids. If 
maximum braking is required, the exact amount of 
brake pressure which can be applied without risking 
a locked whee! skid is difficult to determine. This 

is because the friction force available at the wheel 
depends on many variables such as aircraft weight, 
wing lift, runway conditions, etc. To obtain opti- 
mum braking with antiskid, the pilot should be 
familiar with the following practices applicable to 
the antiskid system. 


1. Repeated antiskid cycling indicates excessive 
brake pressure and the brake pressure should 
be reduced. The best braking performance will 
be produced when the brake pressure level is 
maintained just short of that causing antiskid. 


2, When asymmetric skids occur, the unequal 
ground reactions on the two wheels will pro- 
duce a short duration yawing moment on the 
aircraft. This may result in a change of heading 
which is more noticeable at low aircraft speeds 
The pilot should expect to take appropriate 
corrective action in steering the aircraft. 


3. Antiskid cycling will easily be detected by the 
pilot since a brake release and the subsequent 
reduction in ground drag will cause the main 
landing gear to roll sharply forward. This 
condition is normal and is definitely more 
noticeable below 60 knots, 


4. For approximately 1 second after a wheel skid, 
the maximum brake pressure available is limited 
by the action of the modulating system. In- 
creased pedal deflection during the period will 
not result in immediately increased brake 


pressure. If differential braking is necessary 
immediately after skid recovery, the pilot 
should back off on the side where lower 
pressure is desired. 


5. Antiskid will not be available if the antiskid 
switch is off, if the emergency brake handle 
has been pulled or if the landing gear handle 
warning light is on. If antiskid is not available, 
the wheels can be locked quite easily at speeds 
above 120 KCAS, but heavy braking can be 
used at lower speeds on dry runways. A dy- 
namic condition of gear walking may be en- 
countered at speeds below 60 knots and if it 
reaches severe proportions, the walking can be 
stopped by release of the brakes followed by 
reapplication. 


Antiskid Switch. 


The antiskid switch (figure 1-5) (not in rear cockpit), 
is a two-position switch with positions placarded 
ANTISKID and OFF. The ANTISKID position 
makes DC primary power available to operate the 
system when the emergency brake handle is in the 
full-forward position, the weight of the aircraft is 

on the main gear struts, either main wheel is rotat- 
ing at a speed above 10 MPH, and the light in the 
landing gear handle is not illuminated. The OFF 
position deactivates the system. 


ARRESTING HOOK. 


The arresting hook installed on the aft fuselage 
centerline in the ventral fin is provided for runway 
overrun engagement with the BAK-6 water squeezer, 
BAK-9 brake system, BAK-12 tape system or the 
hook modified MA-1A chain barrier. The self- 
centering hook assembly is attached to the aircraft 
structure by a pivot on its forward end and fitted 
with a spade hook on its aft end. The hook is held 
in the UP position by a shear pin. For extension 
the pin is sheared by an electrically ignited explo- 
sive charge. When the pin is sheared, a cylinder 
combining the features of an accumulator and a 
shock strut, extends the hook and holds it in con- 
tact with the runway. The cylinder prevents the 
hook from bouncing and absorbs some energy 
upon cable engagement. A pressure gage is pro- 
vided to indicate cylinder precharge and is visible 
through a hole in the hook support beam. An ex- 
ternal ground lock is provided. The lock, with a 
red warning streamer, is installed to prevent injury 
to personnel from inadvertent extension. The lock 
must be removed before flight. 
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ARRESTING HOOK SWITCH, 


The arresting hook switch (figure 1-5), placarded 
ARREST HOOK, is a two-position toggle switch with 
positions UP and DOWN. The switch is spring-loaded 
to the UP position and protected by a cover-type 
guard. Momentarily holding the switch to the DOWN 
position completes a circuit from the battery bus to 
ignite the explosive charge which shears the pin that 
holds the hook up, When the pin is sheared, a cylin- 
der extends the hook and holds it in contact with the 
runway. Once extended, the hook cannot be re- 
tracted in flight. 


ARRESTING HOOK DOWN INDICATOR LIGHT [F) 


The arresting hook-down indicator light (figure 1-60) 
on the caution light panel, displays ARREST HOOK 
DOWN when illuminated and is powered by DC 
primary power. The lights illuminate when the 
arresting hook is in the down position. 


In the event of a tail scrape, the sup- 
porting structure of the arresting hook 
down switch may be damaged resulting 

in illumination of the arresting hook 
down light although the hook is in a 
stowed (UP) or near stowed position. 

If a tail scrape has been encountered 

and a barrier engagement is contem- 
plated, the arresting hook switch should 
be placed DOWN regardless of the caution 
light. If a go-around is accomplished after 
a tail scrape a tower check for hook posi- 
tion should be made prior to landing. 


DRAG CHUTE SYSTEM. 


The 20-foot drag chute, used to reduce landing 
ground roll distance after touchdown for all land- 
ings, is packed in a deployment bag and stowed 

in an air cooled compartment in the aft fuselage 
at the base of the rudder. A riser (nylon cable) 
connects the drag chute to the jettison hook on 
the aircraft. The compartment is equipped with 

a door, spring-loaded to the open position, and 

a manually actuated latch lock and unlock 
mechanism controlled by an L-shaped handle 

in the cockpit. The drag chute release mechanism 
has a safe arming device that automatically releases 
the chute from the aircraft if it is deployed by 

any action other than movement of the drag chute 
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handle. Normally in the door closed position, the 
riser yoke is held in the jettison hook by spring 
tension. Positive hook engagement is accomplished 
when the drag chute handle is pulled, opening the 
door and deploying the chute. Drag chute deploy- 
ment speed is restricted to protect the drag chute 
from damage. A pin with a red streamer (figure 1- 
24) is used to disarm the pilot chute ejection spring 
to retain the pilot chute when the door is opened 
for inspection, 


The drag chute disarming pin must be 
removed before flight. 


DRAG CHUTE HANDLE. 


The drag chute handle (figure 1-5) (not in rear cock- 
pit), is an L-shaped handle marked DRAG CHUTE. 
To deploy the drag chute the handle is pulled aft, 
approximately 2 inches. This motion is transmit- 
ted by cables to a bellcrank arrangement which 
locks the jettison hook, holding the riser shackle 
to the aircraft, and unlatches the spring-loaded 
door. As the drag chute door is opened, the pilot 
chute spring is released and ejects the pilot chute 
into the airstream. Wind action on the pilot chute 
pulls the drag chute free of the deployment bag 
and clear of the aircraft. The handle will lock in 
the deployed position. To jettison the drag chute 
the parachute shaped button in the handle is de- 
pressed to release a lock, the handle is then rotated 
90 degrees counterclockwise and pulled aft an 
additional 3 inches, 


To prevent inadvertent jettisoning of 
the drag chute, the handle should not 
be rotated until jettisoning is required. 


AUTOMATIC FLIGHT CONTROL SYSTEM 
(AFCS). 

The automatic flight control system (AFCS) pro- 
vides the aircraft with three basic modes of 


operation: 


® Stability Augmentation (stab-aug). 
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@ Pilot Relief (AUTOPILOT) with submodes of 
Altitude-hold or Mach-hold and NAV or TRACK 
hold. 


e Fully automatic modes of ILS (automatic Instru- 
ment Landing System) and AUTOSS (automatic- 
Toss-Bomb) maneuver. 


All AFCS controls are located on a single control 
panel (figure 1-32) on the left console. An AFCS 
emergency disconnect lever on the contro! stick 
permits disengagement of all AFCS modes. In the 
[F) FLIGHT control transfer (take-over) button in 
each cockpit (figure 1-62) permits either the front 
or rear crew member to take control of the AFCS. 
The system is powered by AC and DC secondary 
power and the primary one hydraulic system. Refer 
to figure 1-33 for the signal flow diagram of the 
AFCS. 


FLIGHT CONTROL TRANSFER (TAKE-OVER) 
BUTTONS. 


The flight control transfer (take-over) button in each 
cockpit (figure 1-62) is a solenoid-held push-button 
switch placarded FLIGHT, and permits transfer of 
AFCS control between cockpits. To take over con- 
trol of the AFCS from the other cockpit, depress 
the FLIGHT take-over button (the button should 
remain engaged and the NO CONTROL light should 
go out). Control is transferred as long as the NO 
CONTROL light goes out whether the button re- 
mains engaged or not. When flying solo, or when 
system transfer has not taken place since applica- 
tion of electrical power, the front cockpit has con- 
trol of the AFCS even through the FLIGHT take- 
over button is not engaged. Hlumination of the NO 
CONTROL light in the button is the only true indi- 
cation of who does not have control of the system. 
Whenever the FLIGHT take-over button is depressed, 
all functions of the AFCS are disengaged except 
stab-aug and they must be reengaged by the cockpit 
taking over. The take-over system is powered by 
DC primary power and the indicator lights are 
powered by AC primary power. 


Note 


[F]) The AFCS functions may be engaged 
in either cockpit by engaging the FLIGHT 
take-over button. The take-over button 
for an AFCS tie-in system (Compass, 
Doppler, ILS, Fire-Control) does not 
have to be engaged in the same cockpit 
as the FLIGHT take-over button. 


FLIGHT 


wo 
CONTROL 


[F] Control transfer button 
in each cockpit. Shown 
illuminated for information 
only. 
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Figure 1-32 


STAB-AUG (STABILITY AUGMENTATION) MODE. 


The stab-aug mode of operation improves control 
of the aircraft by damping oscillations about its pitch 
and yaw axes. Automatic turn coordination is pro- 
vided to counteract sideslip or skid. There is no 
evidence of stab-aug action at the control stick or 
rudder pedals, except for the increased stability of 
the aircraft. Rate gyros detect osciallations and 
generate signals which result in control surface de- 
flection to counteract (or dampen) any oscillations 
of the aircraft. In addition, if lateral acceleration 
exists during maneuvers, a portion of the roll rate 
gyro signal is amplified by the sideslip control 
amplifier and in turn excites the lateral accelero- 
meter. The lateral accelerometer generates a signal 
proportional to the lateral acceleration force on the 
aircraft. The combined roll rate error and lateral 
accelerometer error signals result in rudder deflec- 
tion to counteract sideslip, or skid of the aircraft. 
The pitch and yaw servocylinders are connected in 
series with the manual control system and provide 
control response without corresponding movement 
of the stick or rudder pedals. The servocylinders, 
in response to electrical signals from the rate gyros 
and lateral accelerometer, position the control 


valves of the flight control tandem actuators. When 
stab-aug is inoperative (disengaged or interrupted) 
the series servocylinders lock in their center position 
and act as fixed links in the flight control system. 
Stab-aug incorporates provisions for manual disen- 
gagement, automatic disengagement and interruption 
as follows: 


Manual disengagement by: 


e Pilot actuation of the AFCS emergency discon- 
nect lever. (In the (F) , actuation of either 
emergency disconnect lever, disengages the 
AFCS.) 


e Pilot pulling the stab-aug button UP in the Oo. 
In the [F) both stab-aug buttons must be UP. 


Automatic disengagement by: 
e The malfunction detector circuit. 
e Loss of AC or DC power. 
e AC frequency below normal. 


e Loss of primary one hydraulic pressure. 
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Automatic interruption by: 

® AC frequency momentarily below normal. 

® Primary one hydraulic pressure below normal. 
When stab-aug is disengaged, the stab-aug button 


will pop up and the STAB-AUG OFF caution light 
will illuminate. When stab-aug is interrupted, the 


stab-aug button will remain depressed and the STAB- 


AUG OFF caution light will illuminate. If the con- 
dition causing an interruption is corrected, stab-aug 
will automatically become operative again. Sitab-aug 
operation is necessary for all other modes of AFCS 
operation, 


WARNING 


When flying at extremely low altitudes, 
when possible, one hand should remain 
near or on the emergency disconnect 
lever, 


Stab-Aug Button. 


The stab-aug button (figure 1-32) is a solenoid-held 
push-pull switch placarded STAB-AUG, PUSH-ON, 
and is used to engage and disengage stab-aug. De- 
pressing the button energizes and opens the nor- 
mally closed shutoff valves, porting primary one 
hydraulic pressure to the series servocylinders, 
unlocking them and permitting them to move in 
response to signals from the rate gyros and accel- 
erometers. The stab-aug button cannot be engaged 
unless DC secondary power is available and AC 
secondary power has been available for approxi- 
mately 30 seconds. Manually pulling the button 
up will disengage stab-aug. The button will pop up 
and automatically disengage stab-aug under the 
conditions stated in the preceding paragraph. The 
button must be depressed and remain engaged for 
all modes of AFCS operation. In the [F] , stab-aug 
can be engaged by either crew member regardless 
of which cockpit has the FLIGHT take-over button 
engaged. 


AFCS Emergency Disconnect Lever. 


The AFCS emergency disconnect lever (figure 1-27) 
on the forward side of the control stick is provided 
for immediate disengagement of all modes of 

AFCS operation. Depressing the lever disconnects 
electrical power from the AFCS circuitry. 
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Whenever any unusual osciallations or 
vibrations are felt in the controls, im- 
mediately depress the AFCS emergency 
disconnect lever in order to isolate the 
trouble to flight controls of AFCS. 


e If stab-aug is manually disengaged, or 
automatically disengaged (button pops 
up) due to AFCS malfunction during 
flight, it shall not be reengaged, until: 


® Flight controls are trimmed. 
@ Aircraft attitude is stabilized. 


® Altitude is sufficient for a recovery if a mal- 
function occurs. 


Note 


The AFCS emergency disconnect lever 
should be used as the normal means of 
disengagement for the fully automatic 
modes (ILS and AUTOSS). 


Stab-Aug Off Caution Light. 


The stab-aug off caution light (figure 1-60) on the 
caution light panel displays STAB-AUG OFF when 
illuminated, and is powered by DC primary power 
through the MECH ADV SHIFT circuit breaker 
(figure 1-21). [llumination of the caution light indi- 
cates that stab-aug is disengaged, interrupted, or the 
system is in standby (when power is intially supplied 
to the aircraft and before stab-aug has been engaged). 
When the circuit to the pitch and yaw solenoid shut- 
off valve is energized for stab-aug operation, the 
normally closed caution light relay is energized and 
opened, and the caution light is extinguished. When 
the circuit is de-energized, the relay closes and the 
caution light illuminates. 


G-Limit-Button (Ground Test Only). 


The G-limit button (figure 1-32) placarded G-LIMIT, 
PUSH TO TEST, is a pushbutton switch used for 
gvound check only of the pitch monitor (or mal- 
function detector) circuit. The pitch monitor cir- 
cuit automatically disengages the AFCS if a mal- 
function drives the pitch series actuator 90 percent 
hard over in the opposite direction to that being 


1-93 


T.O. 1F-105D-1 


commanded by the pitch rate gyro. Depressing the 
button on the ground actuates the pitch series actua- 
tor hard over and simulates a malfunction by driv- 
ing the stabilizer leading edge up without a signal 
from the pitch rate gyro. 


Stab-Aug Operation. 


Stab-aug is engaged prior to takeoff or anytime 
during flight (regardless of which cockpit has con- 
trol of the AFCS in the [F] ), provided that aircraft 
controls are trimmed, aircraft attitude is stabilized, 
and altitude is such that a recovery could be made 
if a malfunction occurs. 


If stab-aug disengages automatically, 
during flight, do not reengage until: 


® Flight controls are trimmed. 
e Aircraft attitude is stabilized. 


® Altitude is sufficient for a recovery 
if a malfunction occurs. 


PILOT RELIEF (AUTOPILOT) MODE. 


The pilot relief mode of operation provides the 
aircraft with various holding functions which 

relieve the pilot from maintaining constant manual 
control of the aircraft. These functions are attitude- 
heading-hold, automatic trim correction, altitude- 
or Mach-hold and track- or NAV-hold. Force 
switches, incorporated in the rudder pedals and 

the base of the stick grip, detect pilot-applied 

forces on the controls and permit him to override 
the pilot relief mode at any time. 


Autopilot Button. 


The autopilot button (figure 1-32) is a solenoid- 
held, push-pull switch placarded AUTO-PLT, 
PUSH-ON and is used to engage and disengage the 
pilot relief mode of the AFCS. The button may 
be engaged, and will remain engaged provided the 
FLIGHT take-over button in the [F] is engaged, 
AC and DC secondary power have been available 
for approximately 1 minute, and stab-aug is en- 
gaged (stab-aug button IN), When the autopilot 
button is depressed (pilot relief mode engaged), 
roll stability augmentation becomes operative 
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and the aircraft will maintain the attitude and head- 
ing existing at the time of engagement provided the 
force switches are not actuated (no pilot force on 
controls) according to the following schedule of 
operation and limitations: 


Roll Return Heading Pitch 
Attitude toWings Hold Attitude 
Hold Level Hold 


Conditions at time of 
AUTOPLT Engagement 


Roll under 10 3 degrees 


Pitch under 66 +6 degrees No Yes Yes Yes 


Roil between 10 +3 & 45 +5 
rees 


Pitch under 66 +6 degrees Yes No No Yes 


Roll between 45 +5 & 66 +6 
degrees 


Pitch under 45 +5 degrees Yes No No No 


Roll over 45 +5 degrees 


Pitch over 45 +5 degrees No No No No 
Roll anywhere 

Pitch over 66 +6 degrees No No No No 
Roll over 66 + 6 degrees 

Pitch anywhere No No No No 


As noted above, if the roll attitude is less than 10 

+3 degrees, the aircraft will return to wings level 

and assume automatic heading. However, activation 
of a yaw force switch while in this attitude will 

cease operation of heading-hold and commence 
operation of roll-attitude-hold. With this technique 
it is possible to hold bank angles of under 10 degrees. 


If the above conditions are not established when the 
autopilot button is depressed, attitude and heading- 
hold will not engage until they are established. Sig- 
nals for attitude and heading-hold are provided by 
the all-attitude gyro reference system. Automatic 
trim correction is provided by the pitch and roll 
trim actuators repositioning the controls (and con- 
trol stick) at a slow rate. The trim correction oc- 
curs only when the force switches are not actuated. 
if the AFCS calls for pitch maneuvers which result 
in greater than 2.25G or less than 0G, the automatic 
trim will not function. (Manual trim at the normal 
rate is available when either force switch is activated.) 
Pulling the autopilot button up disengages the pilot 
relief mode (and submodes) and fully automatic 
modes of the AFCS. 


Note 


{F) The autopilot button will disengage any- 
time the NAV take-over button is engaged 


Note (Continued) 


If the compass function selector knob, 

in the cockpit taking over, is at SLAVED. 
If the function selector knob is in DG 

the autopilot button will not disengage. 


Autopilot (Pilot Relief) Operation. 


The autopilot button should only be depressed after 
the aircraft is airborne and in the (F] , when flying 
dual the FLIGHT take-over button in the cockpit 
assuming control is engaged. Engagement of the 
autopilot button provides heading and attitude con- 
trol if the aircraft is within engagement limits. If 
the vertical gyro fast-erection button is depressed, 
the Pilot Relief functions will be interrupted and 
will again be operative when the erection button is 
released. Mach-hold, however, will disengage and 
must be manually reengaged. However all reference 
inputs will be synchronized and the same condition 
will exist as if the system were interrupted by 
actuation of pitch or roll force switches. If the 
PUSH TO SYNC button on the compass control 
panel is depressed, the compass is slewed, or the 
function selector knob is moved from DG to 
SLAVED, the AUTO PLT button will disengage. 


When the autopilot button is engaged in straight 
and level flight (less than 10 degrees of roll), there 
should be no objectionable transient, Tolerable 
transients should not be greater than 0.25G or 

10 degrees per second roll rate. The aircraft should 
stabilize and maintain heading, pitch attitude, and 
approximate wings level. The AFCS uses roll con- 
trol to maintain heading. Dependent upon aircraft 
trim or symmetry, bank angles of up to 5 or 6 de- 
grees may be required to hold heading. The crite- 
rion is that heading is maintained. The maximum 
bank angle which can be commanded by heading 
error signals is 14 +4 degrees and the maximum 
bank angle which can be commanded by track 
error signals is 10 +3 degrees, to prevent erratic 
maneuvers as a result of any malfunction in the 
systems which supply heading and track signals, 


If any unusual roll oscillations or roll 
wobbles exist on pilot relief modes, the 
pilot should activate the rudder force 
switches. If this corrects the problems, 
it can be assumed that the compass 
system was feeding an erroneous head- 
ing error signal to the AFCS. If the 
condition is not corrected, immediately 
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depress the AFCS emergency disconnect 
lever to disengage the AFCS. 


Altitude Switch. 


The altitude switch on the AFCS control panel 
(figure 1-32) is a two-position toggle switch with a 
solenoid-held ALT position, and is spring-loaded 

to the OFF position. The switch is used to engage 
and disengage the altitude-hold submode of the 
pilot relief mode of the AFCis. /ith the stab-aug 
and autopilot buttons engaged the FLIVHT coun! 
transfer (take-over) button engaged in the [F] , the 
altitude switch may be engaged (positioned to ALT) 
and will remain engaged. (Engaging the altitude 
switch will disengage the MACH switch automati- 
cally if engaged.) Altitude error signals for maintain- 
ing the reference altitude are provided L_- the CADC, 


Altitude Hold-Operation. 


To obtain altitude hold, the altitude switch (in the 
cockpit which has AFCS command in the [F} ) 
should be engaged when the desired altitude is 
reached. When altitude-hold is engaged, the aircraft 
will maintain this altitude existing at the time of 
engagement (reference altitude) within +30 feet or 
+0.2 percent, whichever is greater. For rates of 
climb or dives of less than 1000 feet per minute, 
the engaging transients and overshoots are mild. 
For steep climbs or dives, the initial transient can 
be quite sharp. With altitude-hold engaged, the 
pilot may change the reference altitude by climb- 
ing or diving to a new reference altitude. When a 
force switch is actuated during a change in altitude 
the altitude-hold function is interrupted until the 
force switch is released at which time the AFCS 
will maintain the aircraft altitude existing at the 
time of force switch release. However, the aircraft 
will not lock-on to the new reference altitude for 
at least 2 seconds after release of the force switch. 


Altitude-hold should give acceptable performance 
up to Mach 0.95 as indicated on the AVVI and 
AMI. If the aircraft is accelerated through the 
transonic region (Mach 0.95 to 1.1) several sharp 
pitch oscillations will occur but the system will 
not disengage. The altitude-hold switch may be 
disengaged with no pitch transient. 


CAUTION 


Do not accelerate through the transonic 
region below 5000 foot ground clearance 
with altitude-hold engaged. 
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Mach Switch. 


The Mach switch on the AFCS control panel (figure 
1-32) is a two-position toggle switch with a solenoid- 
held MACH position and is spring-loaded to the 
OFF position. The switch is used to engage and 
disengage the Mach-hold submode of the pilot relief 
mode of the AFCS. With the stab-aug and autopilot 
buttons engaged (the FLIGHT control transfer but- 
ton engaged in the [F) ) and the ILS switch OFF, 
the Mach switch may be engaged (positioned to 
MACH) and will remain engaged. (Engaging the 
Mach switch will disengage the altitude switch 
automatically if engaged.) When Mach-hold is en- 
gaged, the aircraft will maintain the Mach number 
existing at the time of engagement within +0.03 
Mach in steady flight conditions. Changes in power 
settings may cause deviations in Mach not to exceed 
+0.05 Mach. Mach error signals for maintaining the 
selected Mach number are provided by the CADC. 
If the pitch force switches are actuated, the Mach 
switch will automatically disengage and the aircraft 
will revert to attitude-hold upon stick release. The 
Mach switch may be reengaged after a two-second 
delay if desired to reengage the Mach-hold function. 


Note 


If the vertical gyro fast-erect, button is 
depressed, the Mach switch will move 
to OFF, 


Mach Hold Operation. 


To obtain Mach-hold, the Mach switch (in the F) , 
the FLIGHT control transfer button must be 
engaged) should be engaged when the desired Mach 
number is reached. Mach-hold should give accept- 
able performance up to Mach 0.95 as indicated on 
the AMI. If Mach-hold is engaged in the transonic 
area between Mach 0.95 and Mach 1.1, transients 
will exist but the system should stabilize. If the 
pilot switches from Mach-hold to Altitude-hold 
without being in a steady state flight condition, a 
large transient can result. [f the aircraft is ina 
steady state flight condition for approximately 

25 seconds, any attitude transient should be within 
plus or minus 2 degrees. If the aircraft is carefully 
stabilized and trimmed before engaging Mach-hold, 
and the climb angle is shallow, climbs with after- 
burner should be stable. If these conditions are not 
met, pitch oscillations may result during after- 
burner Mach-hold performance. To avoid a pitch 
transient, the Mach-hold mode whould be disengaged 
by use of the control stick pitch force switches, 
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Track/Nav Switch. 


The track/nav switch on the AFCS control panel 
(figure 1-32) is a three-position rotary switch spring- 
loaded to a neutral OFF position with solenoid-held 
positions placarded TRACK and NAV. 


The switch can be positioned to, and will remain en- 
gaged in, the TRACK or NAV position provided: 


(Fle FLIGHT control transfer (take-over) button is 
engaged. 


© The stab-aug button is engaged. 
® The autopilot button is engaged. 
® The ILS switch is OFF. 


@ The Doppler heading reference switch has been 
in DG or MAG for approximately 3 minutes 
and Doppler signals are available. 


® The aircraft bank angle is less than 10 +3 de- 
grees (not required to engage TRACK-hold). 


© Feet are off rudder pedals (yaw force switches 
not actuated). (The above condition is not 
required to engage TRACK-hold.) 


® The BOMB/NAV switch is in NAV (not appli- 
cable for TRACK operation). 


When the TRACK position is selected (engaged), 
ground track signals from the Doppler will maintain 
the aircraft on the ground track existing at the time 
of engagement. (If either the ALT or MACH switch 
is engaged, the aircraft will also hold the altitude or 
Mach existing at the time of engagement.) When the 
NAV position is selected (engaged), signals from the 
Doppler will maintain the aircraft on the great circle 
course to the destination coordinates preset into the 
Doppler. If a roll force is applied and the bank angle 
exceeds approximately 10 degrees, or roll and yaw 
force switches are actuated simultaneously, or the 
BOMB/NAV switch is at BOMB when the radar sys- 
tem is at STDBY or ON (except search and attack), 
the NAV position of the TRACK/NAV switch will 
disengage. Track-hold will disengage upon initiation 
of an AUTOSS or automatic wings level maneuver. 
Track and/or NAV-hoid will disengage upon the 
engagement of ILS. 


Navigation/Track Hold Operation. 


To obtain track-hold, the TRACK/NAYV switch is po- 


sitioned to TRACK (in the [F) cockpit which has 
AFCS control) while the aircraft is flying the de- 
sired track and will maintain the ground track 
existing at the time of engagement within plus or 
minus 2 degrees. The track may be changed by 
applying a roll force to the control stick. This will 
interrupt track-hoild, but it will reengage automat- 
ically on the new track that exists when the force 

is removed from the roll force switches. With the 
radar system operating in ground map, and the 
Doppler operating, the azimuth cursor on the radar 
indicator displays the ground track of the aircraft. 
To obtain NAV-hold, the TRACK/NAV switch is 
positioned to NAV after both the present position 
and destination coordinates have been set into the 
Doppler. The hold limits should be within 4 de- 
grees of the reference indicated by the heading 
marker on the HSI. In acquiring the great circle 
course, the aircraft band angle is limited to 30 +9 
degrees. The bank steering bar may not be centered 
during acquisition phase. If a roll force is applied 
to the control stick resulting in a bank angle of less 
than approximately 10 degrees, the NAV-hold 
funetion will be interrupted, but will reengage auto- 
matically on the course necessary for the same 
destination upon release of the roll force switches. 
If the bank angle exceeds approximately 10 degrees, 
the NAV-hold will disengage. At no less than 50 
miles from destination, the TRACK/NAV switch 
should be turned from NAV to TRACK and the 
correct track established. This is indicated when 
the command heading marker is aligned with the 
vertical lubber line on the HSI, i.e., when the course 
steering error is zero. Within this short range, 
Doppler course angle navigation solutions may not 
afford good AFCS performance on NAV-hold and 
will result in objectional transients and roll 
corrections. 


FULLY AUTOMATIC MODES. 


The fully automatic modes of the AFCS enable the 
aircraft to make an automatic instrument approach 
to arunway, an automatic toss bomb maneuver, 
and to maintain automatic wings level on a bombing 
run. In these modes, the control stick moves in 


conjunction with the flight control surfaces, Electro- 


mechanical rotary actuators are connected in paral- 
lel with the control inkage to the control valves of 
the flight control tandem actuators. The rotary 
actuators position the control valves in response to 
signals from the ILS radio, All-attitude system, and 
central-air-data computer system. The ability to 
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initiate an AUTOSS or Automatic wings level maneu- 
ver is governed by a fire control interlock. However, 
the AUTOSS maneuver is programmed by the AFCS 
using references from the All-attitude-gyro-system 
and the AFCS pitch rate gyro. The automatic wings 
level maneuver is controlled by the AFCS using 
reference from the All-attitude-gyro-system, auto- 
matic pitch trim is provided, but is interrupted any 
time a pitch force is applied to the control stick, or 
a maneuver results in normal acceleration greater 
than 2.25G or less than 0G. 


ILS Switch. 


The ILS switch on the AFCS control panel (figure 
1-32) is a two-position toggle switch with a solenoid- 
held ILS position and is spring-loaded to the OFF 
position. The switch is used to engage and disen- 
gage the automatic instrument landing system. The 
ILS mode uses ground-originated localizer and glide 
slope signals to the AFCS, to actuate control sur- 
faces for an automatic instrument approach to a 
runway. The switch can be positioned to, and will 
remain engaged in the ILS position, provided: 


(fF) e FLIGHT control transfer (take-over) buttons 
are engaged in the cockpit taking control of 
the aircraft. 


® The stab-aug button is engaged. 
e@ The autopilot button is engaged. 
® The ILS (AN/ARN-61) function switch is ON. 


@ The instrument selector switch is at ILS-LCL, 
or FINAL. 


® The autoss maneuver has not been initiated. 
e The pitch force switches are not actuated. 


When the ILS switch is engaged, the AFCS controls 
the aircraft roll attitude as required for localizer 
beam acquisition and retention. At inital ILS 
bracketing, the maximum bank angle corrective is 
limited to 30 +9 degrees, decreasing to 10 +3 de- 
grees approximately 150 seconds after glide slope 
engagement. Altitude-hold is automatically pro- 
vided until the point of glide slope intercepts. The 
auto ILS system will not accept glide slope infor- 
mation for approximately 17 seconds after the ILS 
switch is engaged. At glide slope interception 
altitude-hold is automatically disconnected and the 
pitch attitude is controlled by the 1LS glide slope 
signals as required to maintain the aircraft on the 
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glide slope. During this phase of the approach, if 
the instrument selector switch is in the ILS-LCL 
position the pitch steering bar on the ADI will be 
inoperative. When the instrument selector switch 
is positioned to ILS-FINAL, the pitch steering bar 
will become operative. The flare-out and landing 
must be made manually. 


Note 


Although the ILS switch or autopilot 
button will disengage ILS and all pilot 
relief functions, the AFCS emergency 
disconnect lever should be used to 
disengage all AFCS functions. 


Automatic {LS Approach Operation. 


To prepare for an automatic ILS approach to a 
landing runway, the AN/ARN-61 receiver must be 
ON and tuned to the appropriate station frequency; 
the STAB AUG and AUTO PLT buttons must be 
engaged (and in the [F] the FLIGHT control trans- 
fer (takeover) button must also be depressed and 
remain engaged in the cockpit with control prior to 
engaging the AUTO PLT button). 


Do not engage the ILLS switch on the 
AFCS control panel if there is a sus- 
pected malfunction of the flight direc- 
tor computer, or the course warning 
flag is visible. Also, if after engage- 
ment of the ILS switch and the glide 
slope is intercepted there is no deflec- 
tion of the glide slope indicator, or 
the bar remains fixed, or the warning 
flag is visible, the [LS switch must be 
disengaged. The ILS approach (either 
normal or automatic) must not be 
made, as the ILS signals or indications 
are unreliable. 


e If an automatic ILS approach is made 
after intercepting the localizer beam, 
the ILS switch on the AFCS panel must 
not be engaged if there is no deflection 
of either the bank steering bar or the 
course deviation indicator, or if the 
glide slope indicator does not have an 
upward deflection or if either the 
course warning flag or the glide slope 
warning flags on the ADI are in view. 
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e On dual flights when operating in the 
ILS mode do not transfer control from 
one cockpit to the other, as the aircraft 
will perform erratically in pitch and roll 
when the pilot taking over reengages the 
AFCS AUTOPLT and ILS switches. 


® Do not depress the vertical gyro fast- 
erect button with ILS engaged as undesir- 
able transients may occur. 


Inbound Procedure. 


Place the instrument selector switch at LLS-LCL after 
procedure turn to intercept the inbound localizer 
beam. Check to see that the course deviation indica- 
tor on the HSI and the bank steering bar on the ADI 
are operating, and that the glide slope indicator is 
visible on the ADI. 


Note 


The bank and pitch steering bars and the 
glide slope indicator are operative only 
when the steering bar (needle) switch is 
ON. 


Establish the landing configuration and approach 
speed. Recommended maximum intercept angle of 
the localizer is 20 degrees at 8 miles to 50 degrees at 
12 miles. The course arrow and course selector win- 
dow of the HSI must be preset to the runway localizer 
course. The angle at which the aircraft is approaching 
the localizer course (runway heading) should be deter- 
mined by observing the angular difference between 
aircraft heading and runway heading as indicated on 
the heading marker of the HSI, rather than by ground 
orientation means. This will insure that the unpeg- 
ging of the course deviation indicator on the HSI will 
be seen, as described below. Intercept the localizer 
course and place the instrument selector switch at 
ILS FINAL. At this time the pitch steering bar on 
the ADI will come into view. (The pitch steering bar 
is out of view in all but the ILS-FINAL mode.) When 
the pitch steering bar is centered, the altitude of the 
aircraft for capture of the glide slope is correct, or 
the aircraft is on glide slope. 


Some aircraft are presently equipped 
with a combination of flight director 
computer and ADI which displays the 
pitch steering bar at all times. Any 


WARNING (Continued) 


indications that the pitch steering bar 
displays, except in ILS FINAL position 
of the instrument selector switch, are 
to be disregarded, In ILS FINAL posi- 
tion, the pitch steering bar supplies 
correct information. 


During localizer interception when the course devia- 
tion indicator on the HSI unpegs (begins to move 
from the side of the HSI toward the center), wait a 


minimum of 2 seconds and then engage the AFSC/ 
ILS switch. 


Note 


The control stick must be at its wings 
level trimmed position (no lateral force 
on stick) at the time of ILS switch 
engagement. 


If the switch is engaged prematurely, prior to the 
course deviation indicator unpegging, the aircraft 
may not intercept and bracket the beam. Sufficient 
distance from the runway localizer beam should be 
allowed prior to ILS switch engagement (indicated 
by unpegging of the course deviation indicator). If 
the switch is engaged too late, the aircraft may pass 
through the center of the beam and come out on 
the other side. This may also prevent interception 
of the course. As the aircraft begins to bracket 

the localizer, the initial overshoot of the beam 
center can be as much as 100 percent of full scale 
deflection of the course deviation indicator. The 
maximum bank angle during intercept and bracket- 
ing should not be more than 30 +9 degrees, Auto- 
matic altitude-hold will be maintained until the 
glide slope is intercepted. When glide slope indica- 
tor of the ADI is approximately centered, the con- 
trol stick will go forward slightly and the aircraft 
will assume, approximately, a 3-degree nose-down 
attitude. Airspeed will increase unless about a 5 
percent reduction in RPM is made. 


Note 


Engage auto ILS a minimum of 1 NM 
prior to glide slope interception to allow 
sufficient time for the holding relay to 
disengage and allow normal glide slope 
interception. If the 17-second time 
holding relay disengages after glide slope 
interception, a hard-over signal may be 
experienced. Auto ILS system yields 
optimum performance at intercept 
altitude of 1500 feet above runway 
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elevation. Interceptions at substantially 
different altitudes (+300 feet) may result 
in reduced performance and possible non- 
interception of glide slope beam. 


From the outer marker to the end of the runway, the 
system will continue bracketing both the localizer 
and glide slope. AFCS bracketing corrections in pitch 
and roll will be reflected at the control stick. An ac- 
ceptable system can be flown down to 200 feet above 
the ground at which time it must be disconnected by 
depressing the autopilot emergency disconnect lever 
on the control stick and the landing must be made 
manually. Touchdown cannot be made automatically 
as an automatic flareout feature is not incorporated 
in this system. When a go-around is anticipated, 
disengage the auto ILS mode by actuating the AFCS 
emergency disconnect lever. Stab-aug can then be 
reengaged. When initiating a go-around, the instru- 
ment selector switch is placed at ILS-LOCALIZER 
and the HSI and ADI will continue to display the 
aircraft position relative to the selected runway posi- 
tion and runway heading respectively. 


When flying an auto ILS the possibility 
of erratic roll maneuvers exists in re- 
sponse to localizer beam interruptions 
or disturbances due to aircraft or other 
vehicular traffic in the localizer antenna 
pattern. 


Note 


Force switch maneuvering is deactivated 
during the automatic landing operation. 


® When in the automatic ILS mode, throttle 
control, landing gear and flap actuation, 
flareout, and landing, are made manually 
by the pilot. 


e Throughout the approach, monitor the 
flight instruments and the attitude direc- 
tor indicator, 


Outbound Procedure. 


The outbound procedure is used during a go-around 
and occasionally during an inital procedure. When 
a decision to go-around is made, the emergency 
disconnect lever is depressed and the instrument 
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selector is placed at ILS-LOCALIZER,. Continue 
the climb-out on the final approach heading, utiliz- 
ing localizer signals for course deviation information. 
The aircraft, during the outbound procedure, is 
manually controlled by the pilot. When a procedure 
turn is made to fly the localizer on a reciprocal head- 
ing to the final approach heading, index the instru- 
ment selector switch to [LS-OUTBND and rotate 
the heading set knob on the HSI to the outbound 
heading of the ILS runway. In this mode, the bank- 
steering bar is slaved to the heading marker on the 
HSI and will command the proper angle of bank to 
turn to and maintain the selected heading. Rotate 
the course set knob on the HSI to the inbound 
localizer course. The course arrow and course devi- 
ation indicator on the HSI will display normal ILS 
information. Fly the outbound heading at recom- 
mended speed and altitude. Keep the bank-steering 
bar on the ADI centered to maintain the selected 
outbound heading. The relative runway position 
(on-course line) will be indicated by the course 
deviation indicator on the HSI, At the prescribed 
distance beyond the outer marker, execute a pro- 
cedure turn as directed and descend to final ap- 
proach altitude. Follow procedures for the IN- 
BOUND PROCEDURE, 


Autoss Switch. 


The autoss switch (figure 1-32) is a two-position 
toggle switch, spring-loaded to the OFF position 
with a solenoid-held AUTOSS position. The switch 
is used to set up the AFCS to receive signals from 
the Toss-Bomb Computer. The switch can be posi- 
tioned to, and will remain engaged in, the AUTOSS 
position provided: 


e Fire control system power switch to STBY or 
ON and either CTR or GRD MAP selected. 


(F]) © FLIGHT, WEAPONS, and RADAR control 
transfer (take-over) buttons engaged. 


e Stab-aug button is engaged. 
e Autopilot button is engaged. 


e Weapon selector switch at SPECIAL WEAPONS 
or CONV BOMBS (EXT BOMBS). 


® Bomb-mode selector switch in any radar or 
visual IP or TIP mode (BIP, BTIP, VIP, VTIP). 


® Bomb/Nav switch at BOMB. 


Note 


With the master armament switch at 
WEAPONS, stores will be released. With 
the master armament switch at OFF or 
CAMERA, an AUTOSS maneuver can be 
flight tested, but stores {or bomblets) will 
not be released. 


With the AUTOSS switch engaged and illumination 
of the SOLUTION and PULL UP light, depressing 
the freeze/fire button initiates an AFCS controlled 
automatic toss bomb maneuver (AUTOSS). When 
the pitch attitude is approximately 170 degrees, the 
aircraft will roll out to level flight on the reciprocal 
to the entry heading (+15 degrees). If the freeze/fire 
button is released during the automatic pull-up before 
the store is released, the store wil] not release, but 
the maneuver will be completed, however in this 
condition ensure that airspeed is above 200 KCAS 
before roll-out. Allow the aircraft nose to descend 
through the horizon and initiate a slow recovery, 
(If the bomb-bay station was selected, the bomb- 
bay doors will close.) Actuation of pitch or roll 
force switches has no effect on the maneuver, how- 
ever, automatic trim is interrupted while a force 
switch is actuated and also when accelerations are 
below 0 and above 2.5 Gs. Upon completion of the 
maneuver, the AFCS reverts to altitude and heading- 
hold, and AUTOSS should be disengaged with the 
autopilot emergency disconnect lever. Although 
the autoss switch or autopilot button will desengage 
autoss, the autopilot emergency disconnect lever 
should be used to disengage all AFCS functions. 
Stab-Aug and pilot relief may be engaged immedi- 
ately, providing the aircraft attitude is within en- 
gaging limits. 
Automatic Toss Bomb Maneuver. 

Note 


The AUTOSS delivery shall not be per- 
formed with aircraft carrying asymmet- 
rical loads. See section VI. 


To prepare for an automatic toss bomb maneuver, 
set control transfer, AFCS, and fire control system 
switches as noted above. 


e ff maneuvers or accelerations have occurred 
before entering the bomb run, the vertical gyro 
must be fast erected to cancel out gyro errors. 
To erect, stabilize the aircraft in altitude-hold 
at a constant airspeed with the steering needle 


switch ON. Depress and hold the vertical 

gyro fast-erect button until the pitch steering 
bar on the ADI is lined up within 4 bar widths 
of the miniature aircraft (altitude-hold is in- 
terrupted while the gyro fast-erection button 

is depressed). Release the gyro fast-erect but- 
ton and continue to maintain constant airspeed 
and altitude for an additional 15 seconds to 
permit gyros to slow erect. 


Do not hold the vertical gyro fast erec- 
tion button depressed continuously over 
30 seconds, and allow a 90-second inter- 
val between each use for cooling of the 
slew motors and electrolytic switches. 


Note 


The bomb mode selector switch should 
not be in the DIVE position during the 
erection cycle as the pitch steering bar 
on the ADI will not give proper indica- 
tion. 


Any pilot relief function other than Mach-hold will 
automatically re-engage 2 seconds after release of 
the gyro fast-erect button. Depress the autopilot 
button if not engaged during the fast erection, and 
engage the autoss switch. 


@ Begin AUTOSS maneuver at a minimum of 
545 knots CAS, at a maximum altitude of 
5000 feet above sea level for a gross weight 
of 36,000 to 40,000 LBS, and a maximum 
altitude of 10,000 feet for a gross weight of 
36,000 LBS or under. 


@ An AUTOSS may be initiated with military 
power, however, when the aircraft reaches 
40 degrees of pitch and the store has not 
released the maneuver may be continued if 
afterburner is ignited and the AUTOSS ma- 
neuver will complete over the top. If the 
maneuver is to be discontinued depress the 
AFCS emergency disconnect lever and man- 
ually perform a 4G wingover. 


@ With heavy gross weights, extreme care must 
be exercised not to exceed the limitations 
stated in section V. 
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e® At appropriate time, depress and hold the 
freeze/fire button while flying straight and 
level with feet off the rudder pedals (AUTOSS 
will not commence if a yaw force switch is 
actuated although autoss switch will remain 
engaged). When either the SOLUTION light 
or HI-TOSS PULL UP light illuminates, a pull 
up signal is received by the AFCS and the 
control stick will move aft for the automatic 
toss. The AFCS autoss maneuver is a controlled 
constant 6-degree per second pitch rate pull-up 
initiated by a fire control interlock in the IP 
and TIP bombing modes. A peak of approxi- 
mately 4.0 to 5.3 Gs may be experienced during 
the pull-up at 40 to 75 degrees in the flight path. 


Note 


The criterion for an acceptable autoss ma- 
neuver should be a smooth pull-up with 
sufficient airspeed over the top for a safe 
roll-out. Light buffeting may be experi- 
enced during this maneuver. 


Wings level will hold within plus or minus 3 degrees 
of the reference lock-on during pull-up. At approxi- 
mately 170 degrees, the control stick will move 
rapidly to full left deflection and a 180-degree roll 
will commence. As the wings approach level with 
the aircraft right side up, the stick will move rapidly 
about one-half right deflection and then center as 
the wings reach level. When the aircraft is level, the 
AFCS automatically locks onto altitude and heading- 
hold. Roll-out heading should be within plus or 
minus 15 degrees of the reciprocal entry heading. 
When using the afterburner, the aircraft goes over 
the top at approximately 20,000 feet if the entry 
was at 5000 feet and Mach 0.9. It takes about 35 
pounds of stick force for minor corrections to over- 
power the AFCS during this maneuver, so if malfunc- 
tion occurs, the emergency AFCS disconnect Jever 
should be depressed to return control of the aircraft 
to the pilot. After completing the maneuver, shut 
off the afterburner before the aircraft goes into the 
transonic speed regime. Roll and pitch force switch 
maneuvering is deactivated during this mode. 


Note 


The autoss function should be disengaged 
at. completion of the toss bomb maneu- 

ver by depressing the emergency discon- 
nect lever; otherwise, undesirable transients 
may occur if the AUTOSS switch is used 
for disengagement. 
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The gun can be fired when the master 
armament switch is in the WEAPONS 
position, and the GUN CONTROL 


_ circuit breaker is IN. Refer to BOMB- 


ING in this section for procedures 
using AUTOSS during actual store or 
bomblet release. 


In solution anticipation mode of the 
TBC, the AUTOSS maneuver will initi- 
ate upon illumination of the solution 
light while the freeze/fire button is 
depressed only in VTIP mode. In the 
BIP, BTIP, or VIP modes, the AUTOSS 
maneuver will initiate upon illumination 
of the High-Toss pull-up light while the 
freeze/fire button is depressed. In the 
normal solution mode of the TBC, the 
AUTOSS maneuver will initiate upon 
illumination of the solution light while 
the freeze/fire button is depressed in 
all modes (VTIP, VIP, BTIP, and BIP). 
In the retarded mode of the TBC the 
AUTOSS maneuver will not initiate in 
any bombing mode. 


Manual Toss Bomb Maneuver. 


Note 


A manual controlled over the top 
maneuver (VTIP or BTIP) may be 
performed with military power if the 
entry speed is greater than 575 KTAS. 


A pilot-controlled manual toss-bomb maneuver may 


e Weapons selector at SPL WPN or CONV 
BOMBS (EXT BOMBS), 


@ Master armament switch at WEAPONS (only 
necessary for bomb release, not necessary for 
flight test). 


@ Bomb/Nav switch at BOMB. 
e Range wind set at AUTO or MANUAL. 


When the SOLUTION and HIGH-TOSS PULL-UP 
light is illuminated and the freeze/fire button is de- 
pressed (provided yaw force switches are not acti- 
vated and the aircraft is within 10 degrees of wings 
level), automatic wings level will be supplied by the 
AFCS after the aircraft has been manually pulled up 
to a pitch angle greater than 10 degrees. The yaw 
force switches are not active during the automatic 
wings level maneuver. Roll force switch maneuvering 
is deactivated during the automatic wings level ma- 
neuver only while the freeze/fire button is depressed, 
After the freeze/fire button is released and a roll 
force switch is actuated, the automatic wings level 
function becomes inoperative and the AFCS reverts 
to the pilot relief mode. 


Dive Bomb Maneuver. 


A pilot-controlled dive-bomb maneuver may be 
accomplished with automatic wings level cor- 
rection provided by the AFCS. The AFCS and 
fire-control switch positions must be the same as 
those used for the Manual-Toss Bomb Maneuver 
with the exception of the bomb mode selector 
switch which must be at DIVE. When the SOLU- 


be accomplished with automatic wings level correc- 
tions provided by the AFCS. The AFCS, and fire 
control (and control transfer in the [F} ) switches 


TION light is illuminated and the freeze/fire but- 
ton is depressed (provided yaw force switches 


must be set as follows: 


[Fie 
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FLIGHT and WEAPONS control transfer (take- 
over) buttons engaged. 


Stab-aug button engaged. 

Autopilot button engaged. 

Fire control system power switch at STBY or 
ON, and either GRD MAP SPOIL, GRD MAP 
PENCIL, or CTR MAP selected. 


Bomb mode selector in any position except 
DIVE, MANUAL, or TIMER. 


are not activated and the aircraft is within 10 
degrees of wings level), automatic wings level will 
be supplied by the AFCS immediately. 


AFCS-SIGHT-SYSTEM TIE-IN. 


Provided the weapons selector switch is placed at 
MISSILES-AIR, the AFCS will provide the sight 
sub-system with an indication of normal accelera- 
tion in excess of 2.25 Gs. This is shown on the 
sight combining glass by a G-limit flag covering 
the six o’clock index of the reticle. Stab-aug 

or autopilot does not have to be engaged for this 
operation. 


AFCS SYSTEM CHECK. 
Preflight. 


Refer to section II of this manual for checks of the 
AFCS. 


FIRE CONTROL SYSTEM. 
The Thunderstick fire-control system (AN/ASG-19), 
designed specifically for fighter bomber use, is an 
integration of the R-14 radar system, the attack-and- 
displays system, and the toss-bomb-computer sub- 
system. The fire-control system also provides 
functions for use in other aircraft systems for 
navigational purposes. The completely integrated 
systems provide the following all-weather capabilities. 
NAVIGATION. 

@ Ground mapping (pencil or spoil) 

® Contour mapping 

e@ Terrain avoidance 

@ Doppler radar fix 
BOMBING. 


® Visual dive toss (Radar or pressure (CADC) 
ranging) 


@ Visual identification point (VIP) 
@ Visual target identification point (VTIP) 
® Radar identification point (BIP) 
e Radar target identification point (BTIP) 


® Manual--used if fire-control system is 
inoperative 


@ Timer--(timed manual run) used if TBC is 
inoperative and/or timed manual retarded 
weapon delivery 


AIR-TO-GROUND ATTACK (SRCH ATK) VISUAL ONLY. 
® Air-to-Ground ranging 
@ Guns — Ground 


e Rockets — Ground 


Missiles — Ground 
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AIR-TO-AIR ATTACK (SRCH ATK). 


This mode consists of searching, acquiring, and 
tracking a target. 


®@ Visual guns — Air 


Visual nissiles — Air 

e Radar guns — Air 

e Radar missiles — Air, co-altitude 
e Radar missiles — Air, snap-up 
Note 


For description of the Thunderstick fire- 
control system (AN/ASG-19) pertaining 
to non-nuclear weapons delivery, refer to 
T.O, 1F-105B-34-1-1. For nuclear wea- 
pons delivery, refer to T.O. 1F-105D-25-1, 
-2, or -3. 


During a dual mission in the [F) when either pilot 
wants full command of the Fire-Control System, he 
should engage both the RADAR and WEAPONS 
take-over buttons. If only one button is depressed, 
he would have command only of that particular 
function, Refer to the Take-Over System in section 
I, and the R-14 Radar System in this section for 
details on these buttons. 


RADAR SYSTEM-R-14. 


The R-14 radar system is an integral part of the 
fire-contro] system. It isa monopulse, X-band radar 
powered by AC and DC secondary power. The sys- 
tem provides information to the toss-bomb computer 
and the attack-and-display subsystems (sight and 
radar scope). 


Radar Control Transfer (Take-Over) Buttons and [F) 
Indicating Lights. 


The radar control transfer (take-over) button in each 
cockpit (figure 1-62), permits transfer of radar con- 
trol between cockpits, The take-over buttons are 
solenoid-held pushbutton switches placarded RADAR, 
and pressing the button in either cockpit transfers 
control of the radar system to that cockpit. The 
following controls are operative in the cockpit with 
RADAR control: Fire-control system power switch, 
mode selector buttons, clearance plane set switch, 
antenna tilt control, radar gain control, horizon 
center knob, altitude set knob, clearance calibration 
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knob, clutter eliminator switch, sight electric cage/ 
range cursor button, radar action reject button and 
resume search/range gate operation (throttle grip). 
The following controls are operative in both cockpits 
regardless of which cockpit has control and must be 
individually set if required: Video pedestal knob, 
cursor brilliance knob, memory knob, intensity 
knob, bezel brilliance knob, mode lights, clearance 
plane indicator, red filter light knob, antenna tilt 
indicator and range lights. The take-over button in 
each cockpit contains an integral legend type indi- 
cator light which illuminates and displays NO CON- 
TROL in the cockpit that does not have control of 
the radar set. The buttons holding and transfer 
circuits are powered by the DC secondary power 
and the lights are powered by AC primary power. 
When power is initially applied to the aircraft, all 
take-over buttons are up; however, the forward 
cockpit has control and the aft cockpit buttons are 
illuminated displaying NO CONTROL. Brightness 
of the indicator lights (buttons) is controlled by 
the FLIGHT INST control on the interior lights 
panel in each cockpit. 


Note 


(F) To prevent loss of electrical power to 
the radar system during a take-over, the 
fire-contro! system power switch in the 
cockpit taking over contro! of the radar 
system must be at STBY or ON. If this 
is not done before depressing the RADAR 
take-over button, the radar system will 
switch off and radar information and 
displays in both cockpits will be lost. 
The radar system will then require ap- 
proximately 5 minutes for recycling 
after an interruption of power. 


(F) @ When taking over control of the radar 
system, radar mode controls and the 
system power switch in both cockpits 
must be compatible to prevent loss of 
and change in displayed information. 

{F]@ For take over of the full fire control 

system both the RADAR and WEA- 

PONS take-over buttons should be 

depressed at the same time. 


Fire-Control System Power Switch. 


The fire-control system power switch (figure 1-34) 
yn the radar system control panel {left-hand con- 
sole) is a three-position toggle switch placarded 
SYSTEM POWER. The switch positions are 
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placarded STBY (standby), and OFF. The ON posi- 
tion is not placarded and is used to energize the 
entire fire control system. The STBY position is 
used to energize the fire control system with the 
exception of the radar transmitter. The OFF position 
shuts off all power to the entire fire contro! system, 
To go from STBY to OFF it is necessary to raise the 
switch. In navigational modes, the toss-bomb com- 
puter is not operative except during a Doppler fix. 
When flying dual in the [F) if the pilot in the front 
cockpit is in command of the fire control system, 
and the pilot in the rear cockpit, wants to take over 
control of the radar (or vice versa) he must have the 
fire control system power switch at STBY or ON. 
This will prevent radar switch-off when the pilot in 
the other cockpit takes over control of the system. 


Radar Scope. 


The radar scope (figure 1-34) is a 5-inch storage type 
cathode tube located in the lower center of the main 
instrument panel. An engraved transparent scale over 
the face of the scope defines the display area range 
markers and range scale. The scope is illuminated and 
the engraved scale visible when the fire control sys- 
tem power switch is in the STBY or ON position. 


Rear Cockpit Radar Scope Deactivate Switch. [F! 


The rear cockpit radar deactivate switch (28, figure 
1-7) (not in rear cockpit) is a two-position switch 

with positions placarded DEACTIVATE AFT RADAR 
SCOPE and NORM. The switch is used to deactivate 
the rear radar scope during radar maintenance checks 
in the front cockpit, and when flying solo to prolong 
the life of the rear scope. It can slso be used to de- 
activate the rear scope to simulate radar failure during 
a radar training flight. When the switch is at NORM 
and the radar system is ON, both front and rear 
scopes present the display mode selected by the 
cockpit in control. When the switch is at DEACTI- 
VATE AFT RADAR SCOPE, the rear scope is inopera- 
tive. The switch controls high voltage to the rear 
radar scope. 


Radar Scope Controls. 


Red Filter Knob. The red filter knob (figure 1-34) im- 
mediately below the radar scope, is placarded RED, 
with arrows indicating clockwise rotation. Rotating 
the knob clockwise rotates a filter glass over the face 
of the scope and increases the redness of the indica- 
tor display. 


Video Pedestal Knob. The video pedestal knob (figure 
1-34) is placarded VIDEO PEDESTAL. The knob 
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controls a potentiometer, powered by DC secondary 
power, which varies the amount of video that ap- 
pears on the scope. In the [F] each crew member 
controls his own video. In the full clockwise posi- 
tion, all video plus noise paints on the scope causing 
asmear. In the full counterclockwise position, 

only the azimuth cursor and horizon bar will be 
displayed on the scope. To set the video pedestal 
knob, proceed as follows: 


® Receiver gain wheel - Full AFT. 

e Intensity knob — Full clockwise, 

® Memory knob — Mid-position. 

* Radar mode GM SPOIL button — Depress. 
e Range scale — 13 miles. 


Ratate the video pedestal knob clockwise until the 
scope begins to smear, then slowly back off until 
smear disappears. Optimize as required, and check 
to see that there is no appreciable difference be- 
tween the three range scales (13, 40, and 80 miles). 


Horizon Center Knob. The horizon center knob (fig- 
ure 1-34} on the scope control panel on the pedestal 
is placarded HORIZON CENTER. The knob con- 
trols a potentiometer powered by DC secandary 
power that vertically positions the horizon line on 
the radar scope. Clockwise rotation af the knob 
moves the horizon line up, and counterclockwise. 
rotation moves it down. 


Memory Knob. The memory knob (figure 1-34) on 
the radar control panel on the right console is pla- 
carded MEMORY. The knob controls a potentio- 
meter powered by AC secondary power that varies 
the persistency of the video display. Clockwise 
rotation of the knob increases the persistency of 
the video display on the scope. In the [F] each 
crew member controls his own memory. Full 
clockwise rotation of the knob provides a memory 
of approximately 3 seconds. Full counterclock- 
wise rotation provides a memory of approximately 


0.5 second. 


The memory knob should be rotated 
fully counterclockwise before turning 
the fire control power switch to ON or 
STBY. This will prevent scope bloom- 
ing and possible scope damage. 
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intensity Knob. The intensity knob (figure 1-34) an 
the radar control panel on the right console is pla- 
carded INTENSITY. The knob controls a potenti- 
ometer powered by AC secondary power that varies 
the brilliance of the over-all radar display.Clockwise 
rotation of the knob increases the brilliance of the 
display. Normally, the intensity is set full clockwise 
{maximum brilliance) before setting the other radar 
seope controls. 


Bezel Brilliance Knob. The bezel brilliance knob (figure 
1-34) on the radar control panel on the right console 
is placarded BEZEL BRILL. The knob controls a 
potentiometer powered by DC secondary power that 
varies the brilliance of the bezel lighting which itumi- 
nates the edge-lit bezel markings on the scope. Clock- 
wise rotation of the knob increases the lighting 
intensity. 


Altitude Set Knob. The altitude set knob (figure 1-34) 
is used to compensate for distortion in the radar 
scope display caused by altitude variations. {See 
ground and contour map modes in this section for 
details.) 


Cursor Brilliance Knob. The cursor brilliance knob 
(figure 1-34) on the radar control pane! on the right 
console is placarded CURSOR BRILL. The knob 
controls a potentiometer powered by DC secondary 
power that varies the brilliance of the azimuth cursor 
and the horizon line. Clockwise rotation of the knob 
increases the brilliance. The azimuth cursor appears 
on the scope only during ground-mapping and 
contour-mapping modes. 


Clearance Calibration Knob. The clearance calibration 
knob (figure 1-34) is used to adjust the clearance 
plane in the contour-mapping and terrain-avoidance 
modes only. (See contour-mapping for details on 
this knob.) 


Clutter Eliminator Switch, The clutter eliminator switch 
(figure 1-34) is used to reduce ground-clutter, sea 
return and the presence of jamming signals on the 
radar scope in the search attack mode only. (See 
search attack mode in this section.) 


RADAR SYSTEM MODES. 


The navigation modes; ground-mapping, contour- 
mapping and terrain-avoidance, provides the pilot 
with a video display of the terrain below and ahead 
of the aircraft. In addition to their use for naviga- 
tion; ground-mapping and contour-mapping are 
used in radar bombing to identify targets, identifi- 
cation points, or prominent terrain features, and 


provide range information to the toss-bomb compu- 
ter. The system will switch from terrain-avoidance 
to contour-map when the bomb-Nav switch is placed 
at BOMB. During a visual dive-bombing run, the 
radar provides ranging information to the attack- 
and-displays subsystem. The search-attack modes 
are used for air-to-air attack with guns and missiles 
and supplies search, target acquisition, and tracking 
functions in air-to-ground attack, with guns, rockets, 
and missiles. The radar provides ranging information 
to the attack-and-displays subsystem as it does 
during the dive-bombing mode. Except for ground- 
mapping, all information presented on the radar 
scopes also appears on the sight combining glass 
(not in rear cockpit). The radar system mode is 
selected by pushbuttons which program the radar 
system for specific functions. Pushbuttons select 
specific modes and are appropriately placarded. 


The pushbuttons are interlocked to prevent selec- 
tion of more than one mode at a time. The mode 
in which the system is operating is indicated by the 
illumination of one of five mode indicator lights 
except when the terrain avoidance mode is selected 
and the Bomb/Nav switch is in bomb. In this case 
the T/A light will be iluminated but the system 
will be operating in the Contour Map Mode. The 
lights are located on the main instrument panel at 
the right side of the radar indicator (figure 1-34). 


Note 


When operating in the ground-mapping, 
contour-mapping or terrain-avoidance 
mode on aircraft [1050] C/W, and the 
weapons selector knob is in any posi- 
tion except GUNS AIR or MISSILES 
AIR, the radar system will automati- 
cally transfer to search/attack mode and 
the fire-control system will transfer to 
guns air-to-air if the radar action reject 
button is depressed and released. The 
button continues to perform its present 
guns air-to-air functions. The search/ 
attack mode light will illuminate. To 
return the radar and fire-control sys- 
tems to the preselected modes, the 
weapons selector knob is positioned 

to GUNS AIR or MISSILES AIR and 
returned to the preselected position. 


During night takeoffs, insure that radar 
is not in the search attack mode. 
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Ground Map Spoil Mode. The ground map spoil mode 
presents a 90-degree sector display of the terrain 
ahead of the aircraft in scale ranges of 80, 40, or 13 
nautical miles. Mlumination of range scale numbers 
on the radar scope indicates the scale selected. Super- 
imposed on the display is a range cursor used as a 
reference slant range mark during a bombing attack, 
The slant range may be changed from 60 to 40 to 30 
thousand feet. An azimuth cursor is automatically 
positioned by the toss bomb computer by a function 
of drift angle based on Doppler inputs. This drift 
angle positioning is eliminated when the Doppler is 
turned OFF or the Bomb/Nav switch is in the 

BOMB position with the range wind switch at 
MANUAL. The azimuth cursor is also positioned 
automatically by the toss bomb computer for offset 
in the BIP mode when the Bomb/Nav switch is at 
BOMB. A horizon line is automatically positioned 

by the aircraft pitch and roll computers. The antenna 
beam scans the ground ahead of the aircraft in a pat- 
tern 90 degrees in azimuth and 55 degrees in elevation, 
and is stabilized in roll and pitch. The pilot can vary 
the antenna beam up 20 degrees, and down 38 de- 
grees, from the armament datum line to locate targets. 
The area and intensity of radar return is dependent 
upon the height of the aircraft above the terrain and 
the antenna tilt angle. (See figure 1-35.) 


Ground-Map-Spoil Mode Button. The ground-map-spoil 
mode button (figure 1-34) is a two-position push- 
button switch placarded GRD MAP-SPOIL. When 
the button is depressed, the radar system is placed 
in the ground-map-spoil mode. 


Ground-Map-Pencil Mode. The ground-map-pencil mode 
is the same as ground-map-spoil mode except the 
the display will show fewer targets, but they will 
have higher definition. (See figure 1-35.) This is 
because the antenna beam vertical spread is re- 
duced from 55 degrees to 6.2 degrees. 


Ground-Map-Pencil Mode Button. The ground-map-pencil 
mode button (figure 1-35) is a two-position push- 
button placarded GRD MAP-PENCIL. When the 
button is depressed, the radar system is placed in 
the ground-map-pencil mode. 


Range Scale/Nose Wheel Steering Button. This pushbutton 
(figure 1-27) located on the control stick grip is 
used to switch and illurninate range presentations 

on the radar scope and the sight combining glass. 
Consecutive depressions of this button produce 
scales of 80, 40 and 13 miles in ground mapping, 
and 40 and 13 miles in all other modes. (Only the 
40 and 13 miles range lights are on the right side of 
the combining glass (not in rear cockpit). With the 
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landing gear down and the aircraft weight on the 
gear, the nose wheel steering system is also acti- 
vated when this button is depressed and held. 


Radar Scope Range Lights. 


80-Mile Range Light. The 80-mile range light (figure 
1-34) located on the radar scope face displays the 
numeral 80. Illumination of this light indicates 
the presence of an 80-mile display on the radar 


scope. The light is powered by AC primary power. 


40-Mile Range Light. The 40-mile range light (figure 
1-34) located on the radar scope face and to the 
right of the combining glass (not in rear cockpit) 
displays the numeral 40. Nlumination of this light 
indicates the presence of a 40-mile display on the 
radar scope and sight combining glass. The light is 
powered by AC primary power. 


13-Mile Range Light. The 13-mile range light (figure 
1-34) is located on the radar scope face and to the 
right of the combining glass (not in rear cockpit) 
and displays the numeral 13. Hlumination of the 
light indicates the presence of a 13-mile display on 
the radar scope and combining glass. The light is 
powered by AC primary power. 


Sight Electric Cage/Range Cursor Button. This contact 
pushbutton (figure 1-26) is located on the control 
stick grip. In the bombing or navigation modes, 
the button is operative as a range cursor button and 
with each momentary depression of the button (in 
the {F] , in the cockpit with control of the radar 
system) the setting of the range cursor on the radar 
scope changes from 60, to 40, to 30 thousand feet 
representing slant ranges. The range scale can be at 
the 80-, 40-, or 13-mile ranges and the range cursor, 
which is superimposed on the radar display will 
show the 60, 40 or 30 thousand foot distances pro- 
portionately, on the chosen range scale mileage 
display. With the SRCH ATK radar mode button 
engaged, the button is operative as a caging control 
(not operative in the rear cockpit of the [F) in 
this mode). In the search attack mode (sight 
uncaged, and reticle on the combining glass), with 
the weapons selector knob at GUNS AIR, GUNS 
GROUND or RKT-AUX STORES and the aircraft 
in unaccelerated flight, depressing the sight electric 
cage button will align the reticle pipper to the 
armament datum line (ADL). If turning rates are 
then introduced to the aircraft, the reticle pipper 
will then be displaced as a function of turning rate 
only, as derived from the lead computing gyro 
(+12 MILS MAX). 
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Note 


When this button ts depressed the electri- 
cal caging current induces a lead angle 
computation approximating that of 750 
feet of range. 


Radar Gain Control, The radar gain control (figure 1-34) 
is a thumbwheel, located on the left console which is 
marked RCVR GAIN. The thumbwheel controls a 
potentiometer which varies the sensitivity or the 
amount of video return displayed on the radar scope 
in ground-map modes only. Forward rotation of the 
wheel increases the sensitivity or gain of the receiver. 
The contro] is powered by DC secondary power. 


Altitude Set Knob. The altitude set knob (figure 1-34) 
is marked ALTITUDE SET and is used to position 
the distance from the apex of the radar scope at 
which ground-map and contour-map display begins, 
thus indicating true ground range. (This distance or 
altitude return is a function of aircraft altitude above 
terrain and antenna tilt angle, and must be minimized 
to produce an undistored horizontal projection of 
the ground-map display.) In the ground map modes 
the knob should be adjusted each time a change is 
made in aircraft altitude, so that the radar return 
apex is placed exactly under the bezel apex. This 
assures that azimuth and range readouts are correct. 
Correct procedure is to rotate the knob to position 
the radar return apex about an inch toward the cen- 
ter of the scope then reverse rotation and move the 
radar return apex down, With the Bomb/Nav switch 
at BOMB and the bomb mode selector knob at BIP 
or BTIP the altitude set knob is inoperative, and 
altitude set is automatic (supplied from the TBC), 
To display true ground speed on the radar scope 
proceed as follows: 


e Antenna tilt — Full Forward. 

© Receiver gain — Full Forward. 

® Range scale — 13 Miles. 

® Bomb/Nay switch — NAV. 

@ GRD MAP SPOIL button — Depress. 


Maintain desired altitude, and note presence of the 
altitude hole on the scope. Adjust the altitude set 
knob until the radar scan apex coincides with the 
scope apex. The video displayed on the scope is 
now indicating true ground range. Whenever altitude 
is changed in the NAV mode, the altitude set must 
be adjusted. 
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Antenna Tilt Wheei. The antenna tilt thumbwheel 
(figure 1-34) marked ANT TILT controls the eleva- 
tion positioning of the antenna in the ground- 
mapping or search attack mode, It varies the eleva- 
tion angle of the antenna up 20 degrees to down 
38 degrees, In the ground-map and contour-map 
mode, the elevation angle is oriented to the hori- 
zontal, In the search/attack mode it is oriented to 
the ADL; and in the terrain avoidance mode it is 
oriented to the aircraft flight path. The tilt, is 
manually selected to optimize the target return, 
The wheel is powered by AC secondary power. 


Antenna Tilt Indicator. The antenna tilt indicator 
(figure 1-34) located on the main instrument panel 
contains a needle and a seale graduated in 5 degree 
increments. The upper scale reads a maximum of 
15 degrees up and the lower 30 degrees down. The 
indicator is powered by DC secondary power. 


Contour-Map Mode. The contour-map mode (figure 
1-36) presents a 90-degree sector display of terrain 
ahead of the aircraft above a selected clearance 
plane. A clearance plane from 0 to 6000 feet below 
the aircraft may be selected. The clearance plane 
is parallel to true horizon (all attitude gyro signals) 
atail times, Only those surface features that have 
sufficient terrain elevation to project into the 
clearance plane and antenna beam appear on the 
radar scope. Range scales of 13 or 40 nautical 
miles may be selected. Refer to figure 1-37 for 
effective range. Range and azimuth cursors and a 
horizon line are provided as in ground-map opera- 
tion. Contour-mapping is extremely useful for 
correction of aircraft drift, determination of land- 
mark heights, and radar let-downs on fields sur- 
rounded by mountainous terrain. 


Use extreme caution when flying to 
Contour-Map and Terrain-Avoidance 
clearance plane settings of jess than 
1000 feet if visual contact with the 
ground is not maintained at ali times. 
The gyro accuracy in pitch does nat 
guarantee clearance. 


Contour-Map Mode Button. The contour-map mode 
button (figure 1-34) is a two-position pushbutton 
switch placarded CTR MAP. When the button is 


depressed, the radar system is placed in the contour- 


map mode. 
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Ciearance Plane Up Button. The clearance plane up 
button (figure 1-34) located on the left console is 
placarded CLEAR PLANE UP, This button is 
deactivated and should not be used, — 


Clearance Plane Set Switch. The clearance plane set 
switch (figure 1-34) is a five-position spring-loaded 

to the center (OFF) position type switch, and marked 
CLEAR PLANE SET, INCR and DECR. The switch 
contains five positions marked F and 8 on the increase 
side, OF F, and S and F on the decrease side. it is 
used to slew the clearance plane setting up or down 
{within 0 to 6000 feet below the aircraft) with either 
a slow {S) or fast (¥) slewing rate. In the [F] this 
switch is active only in the cockpit with control of 
the radar system. The switch is powered by DC 
secondary power. 


Clearance Plane Indicator. [F] The clearance plane in- 
dicator in the front cockpit and the clearance plane 
indicator follower in the rear cockpit (figure 1-34) 
numerically shows the clearance plane in feet (from 

0 to 6000} set into the radar system when in contour- 
map or terrain-avoidance modes. Wlumination of the 
front cockpit indicator arrow light has been deacti- 
vated, The rear cockpit indicator follower does not 
have indicator arrows. The clearance plane read on 
the rear cockpit indicator follower shall be within 
+50 feet of the reading on the front cockpit indica- 
tor. The indicator and indicator follower are powered 
by AC and DC secondary power. 


Clearance Ptane Indicator. (BD) The clearance plane indi- 
cator (figure 1-34) numerically shows the clearance 
plane in feet (from 0 to 6000) set into the radar 
system when in contour-map or terrain avoidance 
modes. The indicator contains an arrow which iflu- 
minates when the clearance plane is set below the 
aircraft. The indicator is powered by AC and DC 
secondary power. 


Clearance Calibration Knob, The clearance calibration 
knob (figure 1-34} on the radar contro} panel on 

the right console is placarded CLEARANCE CALI- 
BRATION. Rotating the knob counterclockwise 
from stop to stop increases antenna tilt 5 degrees 
down. it is used as a fine setting, using known topo- 
graphical altitudes for the antenna tilt after a clear- 
ance plane has been chosen for terrain-avoidance or 
contour-map modes. The circuit is powered by DC 
secondary power. 


Altitude Set Knob. See Ground-Map Mode, 
Contour-Map Calibration and Accuracy Check. 


For contour-map calibration and accuracy check, 
refer to Terrain-Avoidance Calibration and Accuracy 
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After the Contour-Map Calibration and Accuracy 
check has been completed, precision system accuracy 
can be checked by performing the following: 

+3 : + tas 1. Fly out at least 20 miles from obstruction, and 
Stabiliz t be main ; 
paar vs ocean peace using the altitude scale of the AVVI, climb to 
Accuracy Check as accelerations will an altitude (noted on chart below) above the 


ate ae P obstacle. Turn inbound and perform a data run, 
See AOE SEES TEAL ssc recording clearance plane settings at the specific 


Note 


In straight and level flight depress the points: 

vertical gyro fast erection button until 

the pitch steering bar on the ADI is CONTOUR-MAP ALLOWABLE VARIATIONS 
centered within 4 bar widths of the IN CLEARANCE PLANE SETTINGS 


fixed reference prior to starting the 
calibration check. Do not hold fast 
erection button depressed longer than 
30 seconds. 


Height Above 
Obstacle in 
Feet 


Range in Miles 


Do not readjust the clearance calibration 
knob after Contour-Map Calibration and 
Accuracy Check is accomplished as this 
may reposition the antenna and thereby 
affect system accuracy. 


2300 to 
4800 3800 3700 
feet 


2. Stabilize airspeed (should not vary more than 
1 knot every 5 seconds) and altitude. In 
straight and level flight depress the vertical 
gyro fast erection button until the pitch 
steering bar on the ADI is centered within 
4 bar widths of the fixed reference prior to 
starting the calibration check. Do not hold 
the fast erection button depressed longer than 
30 seconds. Maintain stabilized speed for 
remainder of check run. 


3. Adjust clearance plane setting until obstacle 
just appears on the scope. Satisfactory per- 
formance is indicated when readings are 
within limits in table. 


4. During this test, airspeed and altitude must 
be stabilized as aircraft acceleration will cause 
gyro errors resulting in contour-map inac- 
curacies. 


Terrain-Avoidance Mode. 


The terrain-avoidance mode (figure 1-38) presents 

a 90 degree sector display of the terrain ahead of 
the aircraft above a selected clearance plane. A 
clearance plane from 0 to 6000 feet below the air- 
craft may be selected. The clearance plane is main- 
tained parallel to the aircraft flight path at all times, 
Only those surface features that have sufficient 
terrain elevation to project into the clearance plane 
and antenna beam appear on the radar scope. Range 
scales of 13 or 40 nautical miles may be selected. 
Refer to figure 1-37 for effective range. A fail-safe 
cursor and horizon line are provided, Terrain avoid- 
ance enables the pilot to avoid collision with ob- 
stacles such as hills and mountains during low-level 
flight. When letting down over terrain for the pur- 
pose of landing or contour flying the pilot uses the 
terrain-avoidance mode as follows: First, set the 
clearance plane, 6000 feet down; this positions the 
fail-safe cursor out to 6.8 miles. Information 
(targets) appearing on the indicator at ranges greater 
than the fail-safe cursor is reliable. Absence of ra- 
dar returns at ranges greater than the fail-safe cursor 
is normal but could indicate a failure of circuits. 

To further check the reliability of the terrain- 
avoidance mode, change momentarily to the ground- 
map mode, and check for additional radar returns. 


Note 
If the angle of attack vane is removed 


or damaged the terrain-avoidance mode 
will be unreliable. 
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Information appearing at ranges less than the fail-safe 
cursor is not reliable and MUST NOT BE USED. 
Next, decrease the clearance plane to the desired value 
and, when targets appear on the indicator beyond the 
fail-safe cursor, track and avoid these targets down to 
the fail-safe cursor. The pilot can now begin a slow 
let-down knowing no targets exist below the aircraft 
in the unreliable area at the clearance set-in. The 
process of tracking targets down to the cursor and 
slow let-down is repeated. 


Use extreme caution when flying in 
Contour-Map or Terrain-Avoidance with 
clearance plane settings of less than 1000 
feet if visual contact with the ground is 
not maintained at all times. 


e A broken (flashing) fail-safe cursor, or 
absence of a fail-safe cursor, indicate that 
a radar malfunction exists. Do not use 
the terrain-avoidance or contour-map 
mode under either condition. 


Terrain-Avoidance Button. The terrain-avoidance button 
(figure 1-34) is a two-position pushbutton switch 
placarded TER AVOID. When depressed, the radar 
system is placed in the terrain-avoidance mode, as 
long as the Bomb/Nav switch is in the NAV position. 


Clearance Plane Set Switch. Refer to contour-map mode. 


Clearance Plane Indicator. Refer to contour-map mode. 


Clearance Calibration Knob. Refer to contour-map mode. 


Terrain-Avoidance Calibration and Accuracy Check Over 
Flat Terrain. 


The following calibration and accuracy check should 
be performed prior to a tactical mission to determine 
the accuracy of the mode, so that the mission can be 
accomplished satisfactorily. This check should not 
be used as an absolute check of mode accuracy. 
Should a precise check of mode accuracy be required, 
refer to Terrain-Avoidance System Precision Accuracy 
Check. 


Note 


This test shall be made over terrain of 
known elevation, 
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{F}® When the crew member in the rear cock- 
pit flies Terrain-Avoidance, a calibration 
run must be made to set the rear CLEAR- 
ANCE CALIBRATION control knob. If 
arun has already been made by the pilot 
in the front cockpit to set his CLEAR- 
ANCE CALIBRATION knob, this in no 
way removes the requirement for the 
rear pilot to do the same if he is going 
to fly the Terrain-Avoidance mode. 


(Fle Before taking over control of the radar 
system from the other cockpit the fire 
control system power switch must be 
in STBY or ON. If the RADAR take- 
over button is engaged before the fire 
control system power switch is in STBY 
or ON the radar system will switch off 
and a five minute time delay is required 
before the radar system will function. 


1. Set controls as follows: 
a. Fire control system power switch — ON. 


[F) b. Depress RADAR control transfer (take- 
over) button. 


(F) c. Depress FLIGHT control transfer (take- 
over button, 


d. Radar mode button — TER AVOID. 


e. Clearance plane set switch — As directed. 


f. Bomb-Nav switch — NAV, 
g. Intensity knob — Fully clockwise. 


h. Memory knob — Set for approximately 
%-second. Do not exceed one second. 


Check when the range sweep reaches the 


right side. At %4-second, the painted area 
still visible shall fade out at the center. At 


one second, the painted area still visible 


shall fade out near the left hand 15° mark 


on the bezel. 


i. Clearance calibration knob — Set. 


Do not change clearance calibration knob 
setting after calibration as any change may 


affect calibration accuracy. 
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j. Video pedestal knob — Set, 


Turn knob clockwise until scope just smears, 
then turn counterclockwise until smearing 
just disappears. After calibration the video 
pedestal knob should not need adjustment. 
Should adjustment be needed, the entire 
calibration check will have to be repeated. 


k. Range scale button — 40 miles. 


|, Altitude set knob — fully counterclockwise. 


. Determine tilt (if any) of clearance plane as 


follows: 


a. After take-off, level off at an altitude of 
1000 to 2000 feet above the flat terrain. 


Note 


Lower altitudes can be used at this time: 
however, lower altitudes will make it more 
difficult to determine any clearance plane 
tilt. 


b. Leave calibration control at its ground setting. 


c. Check to see that FLIGHT control transfer 
(take-over) button is engaged. 


d. Engage autopilot button and altitude-hold 
switch. 


e. Gradually increase clearance plane setting 
until terrain starts to paint on scope. If 
instantaneous painting of entire scope takes 
place, proceed directly to step 4 of this pro- 
cedure, If only partial painting takes place 
perform following procedure in steps f 
through h and all of step 3. 


f. Increase clearance plane setting and note 
where radar return first appears and in which 
direction it fills the scope. 


g. Lf first appearance is at the top of the scope 
and fills the scope downward as setting is in- 
creased, the clearance plane is tilted down. 


h. If first appearance is at the apex and fills the 
scope upward as setting is increased, the 
clearance plane is tilted up. 
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Adjust clearance calibration control as follows: 


Note 


Adjustment for a flat clearance plane in 
the steps below can affect clearance cali- 
bration. Refer to step 4h of this procedure. 


a. Set in a clearance plane setting equal to the 
known height above the terrain. ‘This isa 
parameter determined by mission require- 
ments, charts and weather checks. 


b, If clearance plane had a down-tilt (step 2g), 
turn clearance calibration control clockwise 
until only a very slight paint remains on the 
radar scope at approximately 30 miles. 


ce. [f clearance plane has an up-tilt (step 2h) 
turn clearance calibration control counter- 
clockwise until either the outward video 
movement stops or the limit of the 40 mile 
range is reached. 


Note 


At no time should there be any move- 
ment of the radar return out of the scope 
apex. 


d. For either adjustment (up to down tilt), 
gradually lower clearance plane setting until 
an almost instantaneous painting of the 
entire scope takes place. This instantaneous 
painting proves the clearance plane leveling. 


e, If instantaneous painting is not obtained, 
readjust clearance calibration in smal! in- 
crements as necessary to obtain instanta- 
neous painting as outlined in step d. 


. Check accuracy of clearance plane setting as 


follows: 
Note 


If mission is to be flown at speeds in 
excess of 500 KCAS, the specific mis- 
sion speed shall be used during this 
check procedure. 


a. Interrupt AFCS altitude-hold by using stick 
pressure and fly aircraft to height of mini- 
mum clearance plane to be used during mis- 
sion. Release pressure on control stick and 


the AFCS will resume altitude hold on the 
new reference altitude. 


b. Set clearance plane to a value greater than 
known height above terrain. Scope should 
have complete painting. 


c. Slowly raise clearance piane until painting on 
the scope just disappears. 


d. Recheck point of appearance and disappear- 
ance of painting by slowly alternating raising 
and lowering clearance plane. 


e, With no painting on scope, very slowly lower 
clearance plane until a definite ground return 
is obtained. 


Note 


Hard targets in area should not be used to 
determine this setting. 


f. Record setting of clearance plane indicator. 


g. Recorded value should agree or be less than 
the known height over ground to assure safe 
terrain-avoidance indications. 


h. Reading greater than the known height over 
ground must be compensated for when flying 
aircraft in terrain-avoidance. 


Calibration over flat terrain may result in 
errors on the unsafe side for corresponding 
calibration over mountains. If mission is 
to be performed over mountainous terrain, 
and mountain calibration is not feasible, 
compensation must be made to assure safe- 
terrain-avoidance. Unsafe errors, have been 
noted during test program on terrain- 
avoidance as given in the Terrain Avoidance 
Allowable Variation in Clearance Plane 
Setting Table. 


i, Pull up approximately 5 to 10 degrees and 
note scope presentation. In terrain-avoidance 
mode radar returns will not disappear until 
aircraft flight pitch changes. In contour-map 
mode there shall be no immediate change 
until altitude changes. 


Terrain-Avoidance Calibration and Accuracy Check Over 
Isolated Mountains. 


The following calibration and accuracy check should 
be performed prior to a tactical mission to deter- 
mine the accuracy of the mode so that the mission 
can be accomplished satisfactorily. This check 
should not be used as an absolute check of mode 
accuracy. If a precise check of the mode accuracy 

is required, refer to Terrain-Avoidance System 
Precision Accuracy check. 


Note 


(F] When the crew member in the rear 
cockpit flies terrain-avoidance, a cali- 
bration run must be made to set the 
rear CLEARANCE CALIBRATION 
knob. The rear pilot must have the 
fire control system power switch in 
ON or STBY prior to taking over the 
RADAR control otherwise radar infor- 
mation will be lost and approximately 
5 minutes will be required before the 
radar system will recycle again. 


if arun has already been made by the pilot in the 
front cockpit to set his CLEARANCE CALIBRA- 
TION knob, this in no way removes the require- 
ment for the rear pilot to do the same if he is going 
to fly the terrain-avoidance mode. 

1. Set controls as follows: 


a. Fire control system power switch — ON, 


{(F] b. FLIGHT and RADAR control transfer 
(take-over) buttons — Engage. 


c. Radar mode button -- TER AVOID. 


d. Clearance plane set switch — For minimum 
planned setting for mission. 


e. Bomb-Nav switch — NAY. 
f, Range scale button — 40 miles. 
g. Intensity knob — Fully clockwise. 


h. Memory knob — Set for approximately 
%-second. Do not exceed one second. 


Check when the range sweep reaches the 
right side. At %-second, the painted area 
still visible shall fade out at the center. At 
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one second, the painted area still visible shall 
fade out near the left hand 15° mark on the 
bezel. 


i. Clearance calibration knob — Set. 
Do not change clearance calibration knob 


setting after calibration as any change may 
affect calibration accuracy. 


j. Video pedestal knob — Set. 


Turn video pedestal knob clockwise until the 
scope smears then turn counterclockwise until 
smearing just disappears, After calibration the 
video pedestal knob should not need adjust- 
ment. Should adjustment be needed, the 
entire calibration check will have to be 
repeated, 


k. Altitude set knob — Fully counterclockwise. 


. Fly by the reference point (isolated mountain) 


and note its altitude on the pressure altitude 
scale, 


. Fly outbound at least 20 miles and climb to a 


pressure altitude noted in step 2 plus the clear- 
ance plane set in step 1. Record this reading. 


4. Turn back on the reference point and perform 


the calibration and accuracy test as follows: 
Note 


If mission is to be flown at speed in excess 
of 500 KCAS, the specific mission speed 
shall be used during this calibration pro- 
cedure. 


a. Stabilize altitude at the pressure altitude of 
step 3. Engage autopilot and altitude-hold 
switches. 


b. Adjust clearance calibration knob on right 
console until the reference point just appears 
on the scope. This must be done prior to 
reaching 10-mile mark. 


c. When target reaches 13 miles, switch to the 
13-mile range. 


d. Track target to 10 miles, adjusting clearance 
calibration knob so that reference point 
image just appears on scope. 
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Note 


No further adjustment of clearance 
calibration knob should be required. 


e. Track target into fail-safe cursor. During 


tracking, continuously monitor the reference 


point image to see that it remains the same 


size. If it changes, clearance calibrating knob 


setting is not correct. Turn outbound and 
repeat the procedure from start or step 4. 


f. Record the clearance plane setting at the 


point at which the image intersects the fail- 


safe cursor. Calibration run may be termi- 
nated at this time. 


g. The clearance plane setting of step f shall 
agree with, or be less than, the clearance 
plane setting of step 1c, to assure safe 
terrain-avoidance operation. 


h. If the clearance plane setting of step f is 
greater than the clearance plane setting of 
step 1d, the readings must be compensated 
for when using terrain-avoidance mode, 


Data obtained during the terrain-avoidance 
test program indicates a maximum dif- 
ference of 300 feet in clearance plane indi- 
cations between flat and mountainous 
terrain, as follows: 


if clearance plane is calibrated over level 
terrain, the clearance plane will be accu- 

rate over level terrain, and up to 300 feet 
inaccurate in mountainous terrain. 


{f the clearance plane is calibrated on a 
mountain peak, the clearance plane will 
be accurate in mountainous terrain and 
up toe 300 feet safe over level terrain. 


i. Pull up approximately 5 to 10 degrees and 
note scope presentation. In terrain-avoid- 
ance mode radar returns will not disappear 
until aircraft flight path starts to change. 
In contour-map mode there shall be no 
immediate change until altitude changes. 


Terrain-Avoidance System Precision Accuracy Check. 


After the terrain-avoidance calibration and accuracy 
check has been completed, precise system accuracy 
can be checked by performing the following: 


1. Fly outbound at least 35 miles from obstruction 
and using the altitude scale of the AVVI climb 
to an altitude above the obstacle noted on the 
table below. Turn inbound and perform a data 
run, recording clearance plane settings at the 
specific points, 


2. Adjust clearance plane indicator setting until 
the obstacle just appears on the scope at 10, 6, 
and 3 miles. 


Satisfactory performance is indicated when readings 
are within limits in table below. Although the mode 
accuracy may exceed the allowable variation, a mis- 
sion can still be accomplished by compensating for 
the error. 


TERRAIN AVOIDANCE ALLOWABLE 
VARIATION IN CLEARANCE PLANE SETTING 


Height Above 
Obstacle in 


*If fail-safe cursor exceeds this range, take readings just 
prior to the fail safe cursor. Do NOT take readings inside 
the fail safe cursor, 


Radar Preflight Check — R-14. 


Note 


[F) The following checks are accomplished in 
each cockpit for dual flights and in the 
front cockpit for solo flights. 


(F) When flying dual, before taking over 
control of the radar system for the 
ground check, the fire control system 
power switch must be at STBY or ON 
before depressing the RADAR take- 
over button. If this is not done, the 
normal five minute radar warm up 
time will be required before the check 
can commence. 


1. Memory knob — Fully counterclockwise. 


2. Fire control power switch — ON (5 minute 
warm up). 


{Fi3. RADAR take-over button — Press in cockpit 
performing check. 


4, Radar mode button — GRD MAP (PENCIL). 


5. Bomb-Nav switch — NAV. 


6, Antenna tilt wheel — Run full up and down. 
Position antenna at zero tilt. 


7. Range scale button — 13 mile scale range. 
8. Radar indicator — Check by moving the 
following controls through their maximum 
ranges: 
a. Receiver Gain. 
b. Video Pedestal. 
c. Memory. 
d, Intensity. 
e. Bezel Brilliance. 
f. Altitude Set. 
g. Cursor Brilliance 
- h. Clearance Calibration. 
9. Optimize radar displays as follows: 
a. Intensity — Full clockwise. 
b. Receiver gain — Full aft (OFF). 
c. Video pedestal — Full counterclockwise. 


d. Memory — As required. 
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e. Adjust bezel brilliance to desired amount. 
f. Altitude set full counterclockwise. 


g. Cursor brilliance knob — Full counterclock- 
wise then fully clockwise. Turn knob counte; 
clockwise to optimize the azimuth cursor 
and horizon lines. Check horizon lines are 
horizontally centered and azimuth cursor 
extends from the scope apex to the top of 
the range sweep. 


h. Video pedestal knob — Rotate clockwise until 
scope starts to smear then backoff counter- 
clockwise until semaring just disappears. 
After optimizing in the 80 mile range, select 
40 and 13 mile range scales and observe that 
the video pedestals do not require adjustments 
when range scales are changed. 


i, Adjust memory as desired. 


j. Increase receiver gain (forward motion) until 
targets appear. 


k. Depress range cursor button to obtain 30,000, 
40,060 or 60,000 foot range cursors. 


1. Select TA — Check fail-safe indicator. Run 
clearance plane from 0000 to 6000 feet and 
back. 


m. Bomb/Nav switch — BOMB, Check automatic 
changeover from TA to CM and presence of 
range cursors. 


n, Bomb/Nav switch — NAV. 


Bomb-Bay Station Selector Button, The bomb-hbay station 
selector button (figure 1-3) is a guarded two-position 
pushbutton marked BB, and is used to select the 
internal store station, and to open and close the bomb 
bay doors for manual operation. In the [F] this but- 
ton is operative in the cockpit which has the WEAP- 
ONS control transfer (take-over) button engaged. If 
the fire-contro] system is set up for an automatic 
bomb release, the bomb-bay doors will open only 
after the bomb-bay station selector and the freeze/ 
fire buttons is depressed, If installed, a fuel tank and 
pylon carried on the fuselage centerline station will 
automatically be jettisoned when the bomb-bay 
doors open. The internal store will be released auto- 
matically when the TBC supplies a release signal, and 
the bomb-bay doors will close automatically after 
the store is released. For manual release of the inter- 
nal store, the bomb-mode selector knob must be in 
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the MAN position, the bomb-bay station selector 
button (the guard must be unlocked) depressed to 
open the bomb-bay doors and, simultaneously, arm 
the internal store release circuit. Depressing the 
freeze/fire button releases the store and the bomb- 
bay doors close automatically. When the bomb-bay 
station selector button is pulled out, the internal 
store release circuit is disarmed (de-energized). The 
bomb-bay station selector button is powered by 

DC primary power. 


Note 


[F] The circuit is interlocked so that once 
the doors are opened by either crew 
member, that same crew member must 
continue to release the weapon for 
automatic door closing or disengage the 
BB station selector button for manual 
closing. Once the doors are preset to 
open or were opened by a crew mem- 
ber, they must be closed by that same 
crew member. This interlock function 
overrides the WEAPONS take-over 
function. 


Bomb-Bay Door Auxiliary Handle. In the event of 
electrical failure, the bomb-bay door auxiliary 
handle (figure 1-7) (not in rear cockpit) located 
above the forward right-hand console mechanically 
actuates the bomb-bay door control valve. The 
handle which is marked BOMB BAY DOOR AUX 
has three positions: OPEN, OFF, and CLOSED, 
and is guarded in the OFF position. The guards 
must be lifted before the handle can be positioned 
to OPEN or CLOSED. When the handle is placed 
in the OPEN position, the control valve is mechani- 
cally positioned to permit utility and bomb-bay 
door accumulator hydraulic pressure to open the 
doors. Placing the handle in the CLOSED position 
closes the doors. 


Note 


The bomb-bay door auxiliary handle 
overrides the BB station selector button. 


Displacing Gear Pressure Indicator. A displacing gear 
pressure indicator (figure 1-7) is provided to indi- 
cate the air pressure available to unlock and extend 
the displacing gear cylinder. The indicator is 
powered by DC secondary power. See figure 5-1 
for pressure limits. 


Bomb-Bay Door Open Indicator Light. The bomb-bay 
door open indicator light (figure 1-60) located on 
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the caution panel displays BOMB-BAY DOOR and 

is powered by DC primary power. It will illuminate 
when the doors are unlocked and remain illuminated 
until the bomb-bay doors are fully closed and locked 
at which time the light will go out. 


X-BAND RADAR BEACON. 


The X-band radar beacon will allow the pilot to 
detect, identify and deliver weapons to a designated 
area or to identify airborne tankers for inflight re- 
fueling. The beacon utilizes the ground map modes 
of the R14 radar system and is controlled by a radar/ 
beacon switch on the radar control panei. All radar 
system modes of operation are retained. With the 
radar in ground map mode and the beacon operating, 
the pilot can identify and orient his flight path to a 
beacon transponder. The location of the beacon 

will be indicated as a pip in the radar scope. Azimuth 
markers, range markers, range scale lights and horizon 
bars will be retained; however, the terrain indication 
for ground map mode will be eliminated. If the bea- 
con is the target, a normal IP or TIP weapons delivery 
can be accomplished. Under conditions where the 
beacon cannot be located at the target, a requirement 
is imposed to situate the beacon at a predetermined 
position in relation to the target so that a BIP bomb- 
ing mission can be accomplished. Similarly, a tanker 
can be located for inflight refueling by using the 
tanker’s beacon. 


Radar/Beacon Switch. 


The radar/beacon switch, located on the radar con- 
trol panel, is a two-position switch placarded RADAR 
and BEACON. When in the RADAR, position all 
radar modes operate normally. In the BEACON 
position, with the radar in GRD MAP SPOIL or 
PENCIL, beacon position is indicated on the radar 
scope as a pip. Ground terrain indications are 
eliminated. 


Radar Beacon Operation. 


To acquire the radar beacon mode, set the following 
controls: 


1. Fire control system power switch — ON. 


(F) 2. RADAR control transfer (take-over) button ~~ 
Depress in cockpit with control. 


38. GRD MAP radar mode switch -- SPOIL or 
PENCIL. 


4. Radar/beacon switch — BEACON. 


Note 


(F) The cockpit with radar control can 
switch to beacon mode or return to 
radar mode by positioning the radar/ 
beacon switch to BEACON or RADAR 
reapectively, provided the radar/beacon 
switch in the cockpit without radar con- 
trol is in the RADAR position. If either 
forward or aft radar/beacon switch is in 
BEACON, beacon mode will be acquired 
if GRD MAP SPOIL or PENCIL is se- 
lected in the cockpit with radar control. 


COMMUNICATIONS AND ASSOCIATED 
ELECTRONIC EQUIPMENT. 


Note 


See Communications and Associated 
Electronic Equipment Table (figure 
1-39) for a summary of the equipment 
in the aircraft. 


The communication, identification, and navigation 
(CIN) systems which provide air-to-air and air-to- 
ground communication, aircraft identification, and 
navigation equipment for guidance during flight, 
are integrated to form a CIN subsystem that em- 
ploys a central power supply which is composed 
of a primary, secondary, and an emergency power 
section, each of which furnishes power to one or 
more of the foregoing systems (see figure 1-40). 
The integrated power supply is powered from 
three phase AC secondary power, DC primary 
power, and DC secondary power, and supplies power 
to the command radio, AN/ARA-48 automatic 
direction finder group, Tactical Air Navigation 
System (TACAN), Instrument Landing System 
(ILS), and Identification Friend or Foe (IFF/SIF) 
system. If there isa DC primary power failure, 
the entire CIN system is inoperative. The AN/ 
ARC-70 command radio has priority over the 
other equipment using the power supply. Lf any 
DC powered modules in the CIN power supply, 
which supply power to the command radio fail, 
automatic switching within the power supply takes 
place to use the AC powered CIN modules (emer- 
gency back-up) to maintain operation of the AN/ 
ARC-70 command radio. This switching will also 
occur if any of the AN/ARC-70 radio set voltages 
drop below a preset value which is necessary for 
normal operation. Failures of this kind will illumi- 
nate a caution light together with the master cau- 
tion light. The navigation indicators of the 
integrated instrument system display information 
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from the ILS, TACAN, ADF, and DOPPLER systems. 
An instrument-selector switch is incorporated to 
provide selection of the system information to be 
displayed on the indicators. The AN/APN-131 
navigation system is not integrated and has separate 
power supply and functions. Antennas are concealed 
within the aircraft to protect them from dirt and air- 
loads during high speed flight and to maintain an 
aerodynamically clean aircraft. 


In the [F] all sets except IFF/SIF (AN/APX-37) are 
remotely controlled from either cockpit with visual 
indicators on the consoles and instrument panels. 
Controls for the IF F/SIF set are not in the rear cock- 
pit. Before control of a system can be accomplished 
by either pilot, the contro] transfer system (take-over) 
button in the cockpit assuming control of the partic- 
ular system must be engaged. The control transfer 
buttons are in the front and rear cockpit and permit 
transfer of a system control between cockpits. The 
control transfer (take-over) system is described in 
section I and the specific take-over button is described 
under its appropriate paragraph. 


ANTENNA LOCATION. 
For antenna location see figure 1-41. 
CIN MAIN POWER SUPPLY CAUTION LIGHT. 


The CIN power supply caution light (figure 1-60) 
located on the caution light panel displays CIN 
PWR when illuminated and is powered by the DC 
primary bus. Conditions that will cause this light 
to illuminate and the systems that are operative or 
inoperative when the light is illuminated are as 


follows: 

Condition Causing Equipment 

Light Illumination Operating 
COMMAND RADIO 


DC voltage drop of 

12-30% to command |(in back-up, using 
tadio module, or DC |power normally sup- 
POWER SECTION 
OF CIN POWER 
SUPPLY FAILS 


Equipment 
Inoperative 


AC secondary power 
failure—AC GEN 
failure and AC GEN 
OUT light iilumi- 
nated, DC secondary 
power failure. DC 
GEN failure and 
DC GEN OUT light 
illuminated, 


COMMAND RADIO, 
IFF/SIE. 
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COMMUNICATIONS 


AN /AIC-20 


AN/ARC-70 


AN/ARA-48 


INTER-COMMUN- 
ICATION SET 


UHF COMMAND 


RADIO RELAY 
POD [0-686] C/W 


DIRECTION 
FINDER GROUP 


LOCALIZER, GLIDE 
SLOPE, & MARKER 
BEACON RECEIVER 
(ILS) 


AN /ARN-61 
AN /ARN-62 


AN /APN-131 


AN/APX-37 


UHF NAVIGATION 
RADIO (TACAN) 


DOPPLER NAVI- 
GATION SYSTEM 


IDENTIFICATION 
RADAR (IFF/SIF) 
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associated 
electronic 
equipment 


AND 


CONTROL 
LOCATION 


Left console both 
cockpits. 


Voice communication between front and 
rear cockpits, and either crew member 
and ground crew, Connects audio of the 
radio, navigation, missile, and landing 
geor audio warning signal to both crew- 
members head sets, 


Between cockpits, 
ond cockpits and 
ground crew, 


Left console both 
cockpits. 


AM radio communication between air- 
craft and ground radio stations, and be- 
tween aircraft, 


Line of sight up to 
250 miles air to 

ground, and up to 
550 miles air to air. 


AM rodio communication between Same as UHF Right console 
two radio stations command radio 


Same as UHF 
command radio, 


Uses command radio 
control panel. 


Provides signals to the HS! on the main 
instrument panels which indicate mag- 
netic bearing to a UHF radio signal 
source. 


Receives {LS radio signals & provides 
visual indications on the ADI & HSI for 
vertical & lateral guidance, and receives 
marker beacon signal to indicate 
position. 


locolizer-approx, 
45 miles. Glide 
slope approximately 
25 miles. 


Right console both 
cockpits. 


Used in conjunction with TACAN to pro- 
vide beoring and distance information to 
a TACAN station. Visuai display on the 
HS). 


Distonce measuring 
up to 200 navticol 
miles, Bearing 
information, line of 
sight, 


Right console both 
cockpits, 


Transmitter-Receiver: 
0 to 70,000 feet 
altitude, 147 to 
1500 knots. 
Computer: 2,000 
noutical miles each 
destination. 


Self-contained mitrowave rodar trans- 
mitter-receiver and computer which solves 
navigation problems, Visually displays 
Present position, ground speed drift 
engle, and course to fly to either of two 
destinations on the AD! and HSI. 


Right console both 
cockpits, 


0 to 150 miles line 
of sight. 


Receives coded interrogation from a 
ground station and automatically trans- 
mits predetermined coded reply, 


Right console front 
cockpit, 


Figure 1-39 
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CIN CENTRAL POWER SUPPLY 


IFF 
ANTENNA 


IFF ANT 


IFF /SIF 


IFF PWR 


15A 
UHF COMM 


LOBING 
SWITCH 


CIN 
PP-1852 


POWER 
SUPPLY 


PRIMARY POWER SECTION 


P = a 

R COMP COOL CIN RELAY =e 

') oy | Ge) om 
sien aia? sea esis PP-1851 EMERGENCY POWER SECTION 
LG. RESULTING IN POWER 


THE ENTIRE CIN 
POWER SUPPLY 
BECOMING IN- 


CIN PWR 


SUPPLY 


OPERATIVE IF AC 
SECONDARY POWER 
1S NOT AVAILABLE 
20A TO THE COOLING 
BLOWER MOTOR 
WITH L.G. DOWN. 


SECONDARY POWER SECTION 


ADF 


TACAN 


NOTES: interrupted or fails, the filaments ore pow- 

ered by the DC primary section. 

#1. The CIN PWR circuit breaker must be en- if the'on See ; 
goged for CIN power supply operation. . e primary power section fails the CIN 
Power from the CIN power circuit breaker Power caution light illuminates the UHF 
through the normally open CIN RELAY command radio and IFF/SIF are in emer- 
activates specific CIN modules and ener- gency back-up and uses power normally 
gizes relays connecting power from the supplied to the TACAN system by the sec- 
OC primary and secondary busses ond the ondary power section. When this occurs 
AC secondary bus to the primary and sec- the TACAN set is inoperative. 
ondary section of the power supply os *4. If only DC primary power is available, or 
shown above. the secondary power section foils ADF, 

#2. The UHF command radio filoments ore ILS, and TACAN ore inoperative. 
powered by AC power from the secondary *5_ If the DC powered modules overhect, the 


power section. If this source of power is 


CIN power caution light illuminates and 


Figure 1-40 


ILS 


the command radio, ILS, and ADF will 
operate and are powered by the secondary 
power section. The TACAN and IFF/SIF 
systems are inoperative. 

On aircraft with PP-1851 power supplies 
below S/N 220 or not marked MOD E, if 
a primary DC power interruption occurs 
while secondary AC power is off the entire 
CIN system will be inoperotive. If only DC 
power is returned the CIN system will still 
be inoperative and the CIN power caution 
light will illuminate. The CIN system can 
again be activated only when secondary 
AC and primary DC power are available 
to the power supply. 
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ANTENNA LOCATIONS 


TACAN 
AN/ARN-62 


\FF/SIF 
AN/APX-37 
MARKER BEACON COMMAND RADIO DOPPLER 
AN/ARN-61 AN/ARC-70 AN/APN-131 


IFF/SIF 
AN/APX-37 


F 
LOCALIZER & 
GLIDE SLOPE 
AN /ARN-61 


GLIDE SLOPE 
AN/ARN-61 


RADAR 
R-14 


GAM.83 TACAN — ADF 
AN/ARW-73 AN/ARN-62 AN/ARN-48 


Figure 1-47 


Condition Causing Equipment Equipment 
Light Illumination Operating noperative 


Overheating of DC | COMMAND RADIO 
powered command 
radio modules (Light 
cycles OFF and 
ON).* 


TACAN 
IFF/SIF 


NOTE: Light cycling may be stopped by lowering the 
landing gear (within extension limits) to activate 
the modular cooling blower. If the light goes out, 
this is a positive check that modular cooling is 
ineffective and the CIN DC powered modules are 
overheating. 


INTERCOMMUNCTION SET-AN/AIC-20. 


The AN/AIC-20 intercommunction set, (figure 1- 
42) is provided so that AIC headset type H-79, AIC 
microphone type M-55 or their equivalents can be 
used. The set is basically an amplifier, connected 
electrically to the command radio, TACAN, ILS, 
missile audio system, and the landing gear audible 
warning system. The intercom set amplifies radio 
signals transmitted and received and is controlled 
by a panel in the cockpit. In addition, it furnishes 
interphone service between the ground crew or 
maintenance personnel through a plug-in connector 
when the aircraft is on the ground and in the [F] , it 
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furnishes interphone service between cockpits. The 
intercommunication set is powered by DC primary 
power. 


Function-Selector Switch. 


The function-selector switch (figure 1-42) is a four- 
position rotary switch, marked T/R LIA, T/R 
COMM, INTER NOR MIC and HOT. The INTER 
NOR MIC, and HOT mike positions are used only 
on [F) aircraft. The LIA position is provided for 

a possible future auxiliary radio installation and 
should not be used. The COMM position permits 
transmission and reception of command radio sig- 
nals and in addition on the [F) provides HOT MIC 
operation (permits communication between cock- 
pits without depression of the microphone button). 
In the [F) , control of the command radio is deter- 
mined by the depression of the COMM transfer con- 
trol take-over button in either cockpit. The NOR 
MIC position permits communication between the 
front and rear cockpit using the microphone button 
on either throttle. The HOT position permits com- 
munication between the front and rear cockpit 
without depressing the microphone button on either 
throttle grip. Depressing the microphone button 
when at HOT mike will not result in transmission 
outside the aircraft. In addition, audio signals from 
the TACAN, ILS and missile equipment are moni- 
tored, simultaneously. 


T/R 
COMM 
LIA— 


INTER @e 


-NOR MIC (C) 


—HOT 
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INTERCOM 


AN/AIC-20 


control panels 


' 
| - 
CALL 


AUX—= NOR 
As 
Th 


ay 4 


Figure 1-42 


Intercom aux/normal switch. 


The intercom aux/normal switch (figure 1-42), 
which has two positions marked NOR and AUX, 

is normally left in the NOR position for monitoring 
of radio, navigation, and missile audio in addition to 
command set audio and in addition on the [F] for 
interphone operation between cockpits. The AUX 
position is selected only if the AN/AIC-20 (headset) 
amplifier fails to receive. With the switch in this 
position, the audio output of the command set is 
connected directly to the headset. All other radios 
are disconnected. The switch is safetied in the NOR 
position with soft safety wire. 


Volume Control Knob. 


The volume control knob (figure 1-42), marked 
VOL, is used for adjusting the volume of the inter- 
phone set between the cockpit and maintenance 
interphone stations. On the [F) the knob is also 
used for adjusting volume of the interphone be- 
tween cockpits. The crew member in each cockpit 
controls his own volume. The audio volume of 
each radio navigational set or missile audio must 
be adjusted on its individual control panel for the 
desired audio level. 


Call Switch. 


The call switch is a two-position spring-loaded switch 
placarded CALL. This switch is inoperative on the 
(BD) , and on the [F) is used to call the other crew 
member regardless of switch positions or volume 
control setting on the intercom control panel. When 
the switch is held in the CALL position, it overrides 
the microphone button and transmission outside the 
aircraft will not occur however, other signals will be 
mixed and monitored at a reduced level. 


Operation of the Intercom Set. 

In the (F] operation of the intercom set is con- 
trolled by each pilot as required and is independent 
of the take-over system. 


Command Radio Operation. 
1. Function selector switch — COMM. 
2. Intercom aux/normal switch — NOR. 


3. Press microphone button on the throttle grip 
to transmit. 
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4, Release microphone button when transmission 
is completed to permit receiving reply. 


Note 


{F) During all modes of intercommunication 
operation signals from all operating radio 
and navigation equipment will be mixed 
and simultaneously heard by each crew 
member. 


{Fj Interphone Operation. 
1. Function selector switch — COMM. 
2. Intercom aux/normal switch - NOR. 


3. Crew members can communicate without de- 
pressing the microphone button. [If the micro- 
phone button is depressed, with the command 
radio ON, transmission outside the aircraft will 
oceur. 


iF} Setective interphone Operation Only. 
1. Rotate function-selector switch to NOR MIC. 
2. Press microphone button on throttle and talk. 
Note 


IF] 1f the mike button is held depressed trans- 
mission outside the aircraft will not occur. 
The microphone button must be released 
to allow the other crew member to reply. 


(Fi Continuous tnterphone Operation. 


1. Rotate function-selector switch to HOT and 
talk. 


Note 


{F) It is not necessary to depress the micro- 
phone button before talking. The other 
crew man can listen and talk regardless 
of the function selector switch position 
on his intercom contxol panel. 


[E} Interphone Call Operation. 


1. Hold the call switch at CALL to talk to the 
other crew member. 
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Note 


{F] The other crew member will receive the 
message regardless of the position of 
his function-selector switch. 


® Whenever the call switch is held at CALL, 
it overrides the microphone button. 
Transmission outside the aircraft will not 
occur when the call switch is activated. 


Intercom Amptifier Faiture. 
1. Intereom aux/normal switch — AUX. 


Ali other radios are disconnected. Command 
radio signals bypass the intercom set and are 
connected directly to the headset. 


intercom Operation with Ground Crew. 
1. Intercom aux/normal switch — NOR. 
2. Function selector switch — COMM. 


This will provide a “hot mike” connection for 
ground crew interphone when the volume con- 
tro} is advanced sufficiently. If the pilot de- 
presses the mike button ground crew conversa- 
tion will be broadcast if the AN/ARC-70 radio 
is turned on. 


MISSILE AUDIO CONTROL. 


T.O. 1F-105F-559 installed a missile audio volume 
control in the rear cockpit of the F-105F/G aircraft 
which functions independently of the control in the 
forward cockpit. (Figure 1-6, Sheet 2 of 2), 


The volume control of the AIC-20 will affect the 
missile yolume but the missile volume control has 
no effect on the AIC-20 volume. The volume con- 
trol for the AIC-20 should be adjusted for the de- 
sired tevel for intey-crew operation and the individ 
ual missile audio contral can then be adjusted in- 
dependently. 


COMMAND RADIO-AN/ARC-70. 


The AN/ARC-70 command radio set provides voice 
transmission and reception on 1750 frequencies. 
Frequency selection can be made in steps of 0.1 
megacycle within the range of 225.0 to 399.9 mega- 
cycles. The control panel (figure 1-43) is on the 


left console. Selection of any of 20 frequencies can 
be preset in any order. In addition an operating 
frequency can be set up manually without disturbing 
any of the preset frequencies. The set uses two 
receivers: main, and guard. The guard receiver is 
capable of covering the frequency range of 238.0 

to 248.0 megacycles; however, it is fixed prior to 
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installation to 248.0 megacycles. The functions of 
the sei are selected by the four-position function 
switch on the control panel. A mode selector switch 
on the control panel provides for rapid selection of 
the guard, preset, or manual modes of operation. 

A tone pushbutton on the control panel is provided 
for continuous tone transmission to aid ground 
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stations in obtaining a directional fix. A preset 
channel selector knob on the control panel is used 
to select any of the 20 preset frequencies. The 
channel selected is displayed in the channel windows 
of the control panel and the windows of the remote 
frequency channel indicator. The manual frequency 
selector knobs permit manual selection of a fre- 
quency within the operating range of the set. The 
selected frequency is displayed in the manual fre- 
quency windows and the remote frequency channel 
indicator. A numerical indication of the selected 
channel appears in a window adjacent to the preset 
channel selector knob, and in the window of the 
remote frequency channel indicator on the main 
instrument panel. Audio volume is adjusted by a 
knob on the control panel. The radio will operate 
if the main power supply is functioning and the 

AC secondary and DC primary busses are energized. 
The radio is normally powered by the DC primary 
modules of the CIN power supply. If voltage to 
the command radio falls below normal, or certain 
DC powered modules fail, the command radio will 
be operated by an AC powered back-up module. 
When this occurs, the CIN PWR caution light will 
illuminate indicating the IFF and TACAN sets 

may be inoperative. The command set is then in 
back-up or auxiliary operation and is dependent on 
AC secondary power for operation. In the [F) the 
pilot in either cockpit can assume control of the 
command radio by depressing the COMM take-over 
button on the transfer panel in his cockpit. The 
COMM take-over button in the cockpit which does 
not have control, will illuminate and display NO 
CONTROL. The control panel operates only in 

the cockpit with contro! of the COMM system. 


Communication Control Transfer (Take-Over) Buttons. [F) 


The communication control transfer (take-over) 
button (figure 1-60) permits transfer of command 
radio control between cockpits. The buttons are 
solenoid-held pushbutton switches placarded 
COMM, and pressing this button in either cockpit 
transfers control of the command radio to that 
cockpit. The COMM button in each cockpit con- 
tains a yellow integral legend type indicator light 
which illuminates displaying NO CONTROL in 
the cockpit that does not have control of the 
command set control panel. When flying solo, the 
front cockpit has control of the command radio 
whether the button is depressed or not. When 
flying dual, either pilot can transmit on the fre- 
quency selected by the cockpit in control. The 
button solenoid is powered by DC primary power 
and the indicator light is powered by AC primary 
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power. Refer to section | for details of the control 
transfer (take-over) system. 


Function Switch. 


The function switch (figure 1-43) has four positions 
marked OFF, MAIN, BOTH and ADF. The OFF 
position places the main and guard receivers in stand- 
by. In the MAIN position, the radio receives on the 
main receiver, and both the main receiver and trans- 
mitter are turned to the preset or manually selected 
channel, while the guard receiver remains inoperative. 
When the switch is in BOTH position, the radio will 
receive signals simultaneously from the guard receiver, 
which is constantly tuned to the guard channel, and 
from the main receiver. Both the main receiver and 
the transmitter are turned to either a preset or man- 
ually selected frequency. In ADF mode only ADF 
navigation information will be displayed on the HSI. 
The ADF position integrates the AN/ARA-48 direc- 
tion finder group with the frequency selected on the 
AN/ARC-70 and provides automatic direction finder 
functions. Bearing information to the station is 
displayed on the bearing pointer of the HSL. The 
UHF bearing pointer indicator light on the HSI will 
illuminate. The auxiliary guard receiver is inoperative 
in this position. 


Preset Channel! Selector Knob. 


The preset channel selector knob (figure 1-43) is 
used to select any one of 20 preset frequencies. The 
channel number selected is indicated in the channel 
window marked CHAN on the control panel, and in 
the window of the remote frequency channel indica- 
tor on the main instrument panel. Clockwise rota- 
tion of the selector increases the number displayed 
in the windows. The frequency selected will show 
in the manual frequency-selector indicator window 
on the control panel, and on the remote-frequency 
channel indicator on the main instrument panel. 


Note 


(F) The channel number is shown on the 
control panel of the cockpit with COMM 
control, and on the remote frequency 
channel indicator in each cockpit. 


Manual Frequency Selector Knobs. 


There are three manual frequency-selector knobs 
(figure 1-43) on the control panel which permit 
manual selection by the pilot of any of the 1750 
frequencies in the radio’s tuning range for 
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transmit-receive operation. A manual frequency- 
selector indicator window on the control panel, 
and a remote frequency channel indicator are 
provided to display megacycles and tenths of a 
megacycle, of each frequency manually selected. 


Note 


To transmit and receive on the man- 
ually selected frequency, the mode- 
selector switch must be at MAN. 


(F] The frequency selected is only shown 
in the manual frequency window on 
the control] panel of the cockpit in 
control of COMM, and on the remote 
channel indicator in each cockpit. 


Tone Pushbutton. 


The spring-loaded pushbutton marked TONE (fig- 
ure 1-43) switches the radio from receive to tone 
transmission on the manually selected or preset 
frequency on which the radio is operating. As long 
as the pushbutton is depressed, a continuous 1020 
cycle tone is transmitted. The pushbutton may be 
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used as a key for code transmission or for direction 
finding operations in conjunction with other aircraft 
and ground stations. The microphone press-to-talk 
button, regardless of its position, has no effect on 
the operation or function of the tone pushbutton. 


Volume Control. 


The volume control (figure 1-43), marked VOL, 
regulates the headset volume for signals received on 
both the main and guard receivers. Volume control 
range is predetermined so that the signal volume may 
not be reduced below a preset level. Transmitter out- 
put power is fixed and cannot be changed by the pilot. 


Microphone Button. 


The microphone button (figure 1-11) located on 
the throttle, switches the radio set from receive to 
transmit operation for voice modulation when held 
in the depressed position. When the button is re- 
leased, the radio returns to receive operation. 


“lode Selector Switch. 


The control panel (figure 1-43) incorporates a mode- 
selector switch. The switch has three positions; 
GUARD XMIT, PRESET and MAN and is used to 
select the preset, guard transmit or manual mode of 
operation. 


Remote Frequency Channel Indicator, 


The remote frequency channel indicator (figure 1- 
43) displays the channel number of any of the 20 
preset frequencies selected by the preset channel 
selector knob, the manual frequency selected, or 
the letters GD appear when operating in the guard- 
transmit mode. The displays selected by the cock- 
pit in contro] will be shown on both indicators. 


Normal Operating Procedures. 
Note 


No transmission will be made on emer- 
gency (distress) frequency channels 
except emergencies. For test demonstra- 
tion, or drill, the radio equipment will 
be removed from the aircraft and 
operated in a shielded room to prevent 
transmission of messages that could be 
construed as actaul emergency messages. 


(Fle The mode of operation and frequency 
or channel selected is controlled by the 
pilot in control of the COMM functions, 
however, either pilot can trasmit on the 
selected frequency or channel. 


1. COMM take-over button in cockpit taking 
control of the command radio — Depress. 


2. Place the mode selector switch at PRESET and 
the function switch in the BOTH position and 
allow approximately two minutes warmup of 
main and guard receiver units. 


3. Rotate the preset channel selector knob until 
desired number appears in the CHAN window 
of the control panel and on the remote fre- 
quency channel indicator. 


Note 


When selecting a new preset channel, 
there will be a delay of four seconds 
before the automatic tuning cycle ad- 
justs the set for operation on the newly 
selected frequency. 
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4, Adjust the volume control for desired audio 
level. 


5. Before transmission check that the equipment 
is functioning, and tuneup complete, by listen- 
ing for voice side tone or tone signal when the 
tone button is depressed. 


6. For manual selection of a frequency that is not 
included in the preset channels, place the mode- 
selector switch at MAN. The selected frequency 
is visible in the four windows across the top of 
the control panel and the windows of the remote 
frequency channel indicator. Use the three 
manual tuning knobs to establish desired fre- 
quency. The numbers that appear in the win- 
dows and the remote frequency channel indica- 
tor show operating frequency. The function 
switch must be at MAIN or BOTH for this 
operation. 


7. To obtain transmission and reception of the 
guard frequency, the function-switch should 
be at BOTH and the mode-selector switch at 
GUARD XMIT. The letters GD appear in the 
remote frequency channel indicator. 


8. Placing the function switch of the AN/ARC-70 
set at OFF puts the set in standby condition. 
The UHF COMM or CIN PWR (ELEC SYS 
CNTRL PWR) circuit breakers must be pulled 
out to turn the set completely off. 


Note 


Once the radio set has been completely 
turned off, a 25 to 35 second warm-up 
period must be completed before radio 
transmission can be resumed, when the 
set is again turned on. On aircraft with 
unmodified power supplies, (below S/N 
220) a warm-up period of approximately 
75 seconds must be completed. The 
warm-up periods will be slightly greater 
when the DC generator is not operating. 


Emergency Operating Procedures. 


In case of apparent failure of equipment, attempt 
operation in alternate positions of the mode-selector 
switch (GUARD XMIT, PRESET or MAN) and/or 
alternate positions of the function switch. Turn 
equipment off for several minutes, then turn func- 
tion switch to type of operation desired. If the 
tuning mechanism was responsible, this action will 
restore operation. Check circuit breaker panel for 
tripped condition of the INTERCOM circuit breaker. 
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If intercom set amplifier is out, place intercom aux/ 
normal switch on intercom control panel in the 
AUX position to bypass the intercom amplifier and 
direct command radio audio signals directly to the 
headset. (Only COMMAND radio reception is 
possible.) 


RADIO RELAY SYSTEM [D-686] C/W. 


The radio relay system provides a communication 
relay between two radio stations operating in the 
UHF band, 225.00 to 399.95 Me. As a secondary 
function, the system may be used by the pilot as a 
back-up communication system in lieu of his ARC- 
70 command radio. The relay system consists of 
a radio relay pod carried on the centerline pylon, 
a control head and a control panel both mounted 
on the right hand console. The pod contains two 
ARC-51BX receiver-transmitter units which are 
utilized to receive and retransmit signals simulta- 
neously provided each unit is tuned to a different 
frequency. When a signal is being received from 
one of the ground stations, the corresponding 
receiver energizes the transmitter of the other R/T 
unit. 


The pilot can monitor the relay in his headset. The 
control panel selects power to energize each R/T 

in the pod and also controls which radio will be 
tuned to the frequency selected on the control 
head. The system is powered by DC secondary 
power. 


Control Panel. 


Power Switch. The power switch is placarded POWER 
CONT and has four positions: OFF, UHF1, UHF 2 
and RETRAN. The OFF position removes power 
from the radio relay system. The UHF 1 and UHF 2 
positions energize the respective radios in the pod. 
The RETRAN position energizes both radios and 
the system functions as a communication relay. 


Tune Select Switch. The tune select switch is placarded 
TUNE SELECT and has two positions: UHF 1 and 
UHF 2. The UHF 1 and UHF 2 positions tune 
radios 1 and 2 respectively to the frequency selected 
on the control head. 


Note 


While the radios are being programmed 
to the frequency selected on the control 
head, an 800 cycle tone is head in the 
pilot’s headset. 


Pod Normal Switch, This switch has two positions 
placarded; POD and NORMAL, This switch is not 
used. 


Control Head. 


Function Selector Switch. The function selector switch 
has four positions placarded; OFF, T/R, T/R +G 
and ADF. This switch is not used. 


Mode Selector Switch. The mode selector switch has 
three positions placarded; PRESET CHAN, MAN 

and GD XMIT. The PRESET CHAN position permits 
selection of one of 20 preset channels by means of the 
preset channel selector. The MAN position permits 
manual selection of frequency by use of the manual 
frequency selectors. The GD XMIT position is not 
used. 


Preset Channel Selector. The preset channel selector 
permits the selection of any of the 20 preset channels. 


Manual Frequency Selectors. The three manual frequency 
selector knobs provide selection of frequency within 
the 225.00 to 399.95 Mc band limits. The selectors 
control the hundreds, tens, units, tenths and hun- 
dredths digits of the desired frequency in megacycles. 
The manually selected frequency is indicated on a 
manual frequency selected window placarded Mic. 
The mode selector switch must be in the MAN posi- 
tion for manual frequency selection. 


SQ Disable Switch. The SQ disable switch is placarded 
SQ DISABLE with two positions; OFF and ON. The 
OFF position permits signal to noise squelch opera- 
tion while the ON position disables the squelch 
circuits. 


Note 


The SQ disable switch must be in the 
OFF position for retransmit operation, 


Volume Control. The volume control is placarded 
VOL and rotation adjusts the level of audio signals 
delivered to the pilot’s headset. 


Preset Channel Indicator. The preset channel indicator 
shows the channel selected by the preset channel 
selector. 


Intercom Function Selector Switch. The intercom func- 
tion selector switch position T/R, LIA which was 
previously inoperative is now utilized when the 
back-up communication system is desired. With the 


switch in the T/R LIA position and the microphone 
button depressed the ARC-70 radio-transmit func- 
tion is disabled and transmitting is through the radio 
set in the pod selected by the power switch and tune 
select switch on the control panel. 


Operating Procedures. 


The operating procedures for the radio relay system 
is as follows: 


a. Mode selector switch — MAN or PRESET 
CHAN. 


If MAN is selected, rotate the manual frequency 
selectors to the desired frequency for radio 
No. 1. 


If PRESET CHAN is selected, rotate the preset 
channel selector to the channel which contains 
the desired frequency for radio No. 1. Radio 
No. 1 will tune to the frequency selected. 


b. SQ disable switch — OFF. 

c. Power switch — RETRAN. 
d. Tune select switch — UHF 1. 
e. Tune select switch - UHF 2. 


f. Mode selector switch — MAN or PRESET 
CHAN. 


If MAN is selected, rotate the manual fre- 
quency selectors to the desired frequency for 
radio No. 2. 1f PRESET CHAN is selected, 
rotate the preset channel selector to the chan- 
nel which contains the desired frequency for 
radio No. 2. Radio No. 2 will tune to the 
frequency selected, 


Note 


While radio No. 1 and 2 are tuning to the 
frequencies selected, an 800 cycle tone 
will be heard in the headset. 


g. The system will now function as a radio relay. 
Signals being relayed between stations will be 
heard on the headset and volume level may 
be adjusted with the volume control. 


Note 


If a frequency change is desired, the tune 
select switch must be indexed to corre- 
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spond to the radio for which the fre- 
quency change is desired. 


h. To utilize either of the relay pod radios as a 
back-up for the ARC-70 command radio, index 
the intercom function selector switch to T/R 
LIA. 


Note 


When the intercom function selector 
switch is positioned to T/R LIA the 
ARC-70 transmit function is disabled. 
ARC-70 side tone will still be present in 
the headset so that GUARD and MAIN 
channel may be monitored. 


i. Power switch and tone select switch — Position 
corresponding to radio to be used, 


j. Mode selector switch — MAN or PRESET CHAN 


If MAN is selected, rotate the manual frequency 
selectors to the desired frequency. If PRESET 
CHAN is selected, rotate preset channel selector 
to the channel which contains the desired fre- 
quency. The selected radio will tune to the 
selected frequency. 


k, To transmit, depress the microphone button. 


TRANSPONDER/ANTENNA SYSTEM — SST-181X 
(BD) [D-692] C/W [F) {F-546] C/W. 


The transponder/antenna system is installed in 
aircraft in accordance with [D-692} and in [F] air- 
craft in accordance with [ F-546]. The control panel 
is located on the top of the main instrument panel 
and incorporates a transponder switch and an indi- 
cator light. The system is powered by DC secondary 
power. 


Transponder Switch. 


The transponder switch has two positions, ON and 


‘OFF. 


Operating Procedures. 


To activate the transponder/antenna system, position 
the transponder switch to ON. 
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TAPE RECORDER SYSTEM — 14 CHANNEL 
FLF-548] C/AW 


The 14 channel tape recorder system functions to 
record information provided by certain aircraft 
systems during a flight. At the end of a flight, 
the recorder, located on the right console, is 
removed from the aircraft and operated in con- 
junction with a ground playback system to re- 
construct and evaluate the mission, The system 
is powered by secondary DC and AC power, 


Inputs to the tape recorder are as follows: 
Aircraft System Input 


AGM7S8 Assessment Video/audio from 
launched missile 


AGM-78A or AGM~ Missile system status 
78B Missile Control 


Radar Homing and Warning Visual displays and 
mode of operation 


AIC /20 Intercom Audio (UHF, intercom 
and Radar Homing and 
Warning) 


Doppler Navigation Latitude, longitude, 
true heading, ground 
speed and Drift Angle 


CADC True angle of attack, 
ealibrated airspeed 
and altitude 


Accelerometer Acceleration signal 
All Attitude Pitch and Roll 
Reference 

Power Switch 


The power switch, located on the left console 
rear cockpit, is a two position switch placarded 
POWER with positions marked ON and OFF, 
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The ON position energizes the syatem power 
supply, energizes the cooling blower in the air- 
craft missile interface, and activates a thermal 
blanket in the recorder unit, The thermal blan- 
ket maintains the recorder tape deck at a con- 
stant temperature, An internal time code is also 
energized which will start when the aircraft 
weight is off the wheels (takeoff) and will con- 
tinue until either the aircraft weight is on the 
wheels (touchdown) or the power switch is in- 
dexed to OFF, 


Record Switch 


The record switch, located on the left console 
rear cockpit, is a momentary contact switch 
spring loaded to the mid (neutral) position, The 
two positions are marked RECORD and STOP, 
Momentarily positioning the switch to RECORD 
activates the tape recorder and illuminates the 
RECORD light on the control panel. Momentarilv 
positioning the switch to STOP, stops the tape 
recorder and illuminates the STOP light on the 
control panel, 


AGM-—78 Assessment System 


The AGM-78 assessment systern functions to 
provide information on the operation of a launched 
AGM-78 missile, The system consists of an 
assessment antenna, a receiver and a BDA voil- 
ume control, RF signals transmitted by the 
launched missile are detected by the assessment 
antenna and applied to the receiver. The re- 
ceiver functions to convert these RF signals in- 
to video and audio signals. The video and audio 
outputs of the receiver are applied to the re~ 
eorder control unit of the 14 channel tape recorder 
system. The audio output is also applied to the 
AIC-20 intercom system through the BDA vol- 
ume control, 


QRC-373 (BORDERS) SYSTEM [1079] C/W, 


The QRC-373 system consists of four separate trans- 
mitting systems each covering a separate frequency 
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band. The four systems may be operated separately 
or simultaneously depending on mission require- 
ments. The system consists of two antennas, two 
diplexers, four transmitters, a relay box and a con- 
trol panel. The antennas are mounted on the inside 
top portion of the R14 radar radome. The control 
panel is mounted on the lower right corner of the 
windshield bow and contains four switches and four 
indicator lights (one for each band). The system is 
powered by 28 volt DC power. 


IDENTIFICATION RADAR (AN/APX-37). 


The AN/APX-37 identification radar set provides 
automatic selective identification of the aircraft in 
which it is installed when properly challenged by 
surface or airborne radar sets. The set can also 
identify the aircraft in which it is installed as a 
friendly aircraft within a group of specific friendly 
aircraft. Supplementary purposes are to provide 
momentary identification of position upon request 
and to transmit a specially coded response to indi- 
cate an emergency. In operation, the AN/APX-37 
set receives coded interrogation signals and trans- 
mits coded reply signals to the source of the chal- 
lenging signals where the reply codes are displayed, 
together with associated radar information (targets, 
etc.) on the radar indicators. When a radar target 
is accompanied by a proper reply code from the 
IF F set, the target is considered friendly. Three 
modes of operation are provided for response to 
interrogation signals: Mode 1 (SI), Mode 2 (PI) 
and Mode 3 {TI), security identification, plane 
identification and traffic identification respectively. 
The SIF (selective identification feature) contro! 
panel is used in conjunction with the IFF control 
panel, providing for elaboration of the reply coding 
through the many code combinations available 
with the SIF control panel. Normal power to the 
AN/APX-37 system is from the (CIN) integrated 
power supply which is powered by DC primary, 
and AC secondary power. The IF F/SIF set is 
normally powered by the DC CIN power supply 
modules, If certain DC powered CLIN modules fail, 
the IF F/SiF set will be inoperative, This is indi- 
cated by illumination of a caution light on the 
caution light panel which displays CIN PWR (ELEC 
SYS CNTRL PWR). The IFF/SIF emergency mode 
will be automatically turned on when the canopy is 
jettisoned or unlocked manually if the MASTER 
switch is in LOW or NORM and the nose gear is 

up and locked. 


Note 


If the SIF control panel is not installed, 
the Mark X SIF operation will not be 
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available; however, the set will still 
operate in all three IFF modes and 
emergency operation, providing limited 
preset interrogation and response 
signals. 


Identification Radar Contro} Panels. 


Two radar control panels (figure 1-44) (not in rear 
cockpit) marked SIF and IFF are located on the 
right console. The [FF transponder control panel 
contains two mode switches — an I/P (identification 
of position) switch, and a five-position, master switch 
with positions of OFF STDBY, LOW, NORM and 
EMERGENCY. The SIF code-selector panel contains 
two concentric rotary code-selector switches used to 
select the code signals for Mode 1 or Mode 3 SIF. 
The MODE 1 selector-switch contains an outer knob 
marked 0 to 7 and an inner knob marked 0 to 3, The 
MODE 3 selector-switch knobs are both marked 0 to 
7. When DC power is turned on and the MASTER 
switch is in the LOW, NORM, or EMERGENCY 
position, a time-delay prevents operation for 70 
seconds to permit the system to warm up. After DC 
power is on, when the MASTER switch ts in the 
OFF position, the system is in a partial standby 
condition and will not operate when the MASTER 
switch is placed in LOW, NORM, or EMERGENCY 
position until after a 15-second delay, When the 
MASTER switch is in the STDBY position, the 
system is inoperative but ready for instant use. In 
the LOW position, the transponder operates at 
reduced sensitivity and replies only in the presence 
of strong interrogation. In the NORM position, the 
transponder operates at full sensitivity which pro- 
vides maximum performance. in the EMERGENCY 
position, the transponder will respond to mode 1 
(and mode 2 and 3 if the MODE 2 and MODE 3 
toggle switches have been actuated) interrogations 
with an emergency signal. With the three toggle 
switches in the OUT position and the MASTER 
switch in LOW or NORM, the transponder will 

reply only to mode 1 interrogations with the code 
set on the MODE 1 rotary code-selector switches, 
When the MODE 2 toggle switch has been set to 
operate position, the transponder will reply to 

mode 1 and mode 2 interrogations with an aircraft 
assigned code which is preset on the ground and 
cannot be changed in flight. When the MODE 3 
toggle switch is set to the operate position, the 
transponder will reply to mode 1 and mode 3 
interrogations with the codes set on the MODE 3 
rotary code-selector switches. The I/P (identification 
of position) switch has three placarded positions, 
1/P, OUT and MIC and is spring-loaded out of the 
I/P position to OUT. When I/P is requested, the 
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pilot actuates the switch to I/P and releases it. A 
double reply of mode 1 or mode 3 (depending on 
the position of the MODE 8 toggle switch) will be 
transmitted for aboue 30 seconds, if the transponder 
is properly interrogated. When the MIC position is 
selected, operation is the same as I/P whenever the 
microphone button is depressed. 


Operation of AN/APX-37 Radar. 


1. Rotate master switch to STDBY to maintain 
equipment inoperative but ready for instant 
use. 


2. Rotate master switch to NORM to place 
equipment in operation, Use LOW only when 
requested. 


3. Set mode 2, mode 3, and I/P switches OUT 
unless otherwise directed. 


4, For emergency operation, press dial stop and 
rotate master switch to EMERGENCY so that 
the set will automatically transmit the special 
coded distress signal in response to interroga- 
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tion. Set mode 1 and mode 3 code selector 
switches on the SIF control panel as directed 
by the following current geographic publica- 
tions for: 


a. ZI-NORAD IFF/SIF Instruction Publication. 


b. PACAF-Procedures for the use of IFF Mark X 
(SIF) in the Pacific Command. 


c. USAFE-EUCOM/IFF Mark-X (SIF) Opera- 
tional Instructions (U). 


Note 


If the IFF/SIF squawk is not being re- 
ceived by the ground station, recycling 

of the IFF/SIF master switch may cause 
normal operation. If this procedure does 
not cause normal operation pull and reset 
the IFF ANT LOBING PWR circuir breaker. 


. Placing the master switch at OFF puts the set 


in a partial standby condition. To turn it off 
completely, the IFF PWR circuit breaker must 
be pulled out. 
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Figure 1-45 


ELECTRIC COUNTERMEASURES (ECM) SYSTEM 
QRC-160 [890] C/W. 


A QRC-160 ECM pod may be carried on one or 
both outboard wing station pylons for use in jamm- 
ing defensive radar system. When one ECM pod is 
carried either a QRC-160A-1 or QRC-160A-2 pod 
is used depending on the specific type of jamming 
desired. Separate control panels for each pod con- 
tain the controls and indicators necessary for the 
operation of the respective pod (system) during 
flight. The ECM pods are self contained systems 
and require no aircraft electrical power for opera- 
tion. Power for operation of the system is provided, 
when the aircraft is airborne, by a wind driven ram 
air turbine AC generator located on the ECM pod. 
Aircraft DC secondary power is required for illumi- 
nation of the trouble indicator light on the control 
panel. 


ECM Control Panel [890] C/W. 


outboard pylon. The description and function of 
the controls and indicators are as follows: 


Operate Knob [890] C/W. The operate knob (figure 1- 
45) on the ECM control panel has five positions: 
OFF, STBY, two XMIT positions (XMIT 1 and 
XMIT 2) and BOTH, The OFF position turns the 
system OFF. The STBY position applies power to 
the system and places it in standby. The first XMIT 
position (clockwise from OFF) places the system 
ON. The second XMIT position places a second 
ECM pod system ON if two pods are carried on a 
pylon. This position is not used on the present 
aircraft configuration. The BOTH position is not 
used on the present aircraft configuration; however, 
if two pods are carried on one pylon station it 
would place both systems ON. 


STBY 1 Indicator Light [890] C/W. The STBY 1 indica- 
tor light (figure 1-45) is a white light displaying the 
numeral 1 when illuminated. Illumination of the 


light indicates that the system is in standby operation. 
The light should illuminate within three minutes after 


Two identical control panels (figure 1-45) on the 1 
the operate knob is placed at STBY. 


right console (not in rear cockpit) are placarded 
ECM and contain the necessary controls and indica- 
tors for operation of the ECM system. The left con- 
trol panel controls operation of the ECM pod on 
the left outboard pylon and the right control panel 
controls operation of the ECM pod on the right 
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STBY 2 Indicator Light [890] C/W. The STBY 2 indicator 
light (figure 1-45) functions the same as the 1 indicator 
light if a second ECM pod is carried on the same pylon. 
This light is not utilized on present aircraft configuration. 


Transmit 1 Indicator Light [890] C/W. The transmit 1 
indicator light (figure 1-45) is a green light display- 
ing the numeral 1 when illuminated, [lumination 
of the light indicates the system is radiating. If the 
system is operating in normal mode, the light illumi- 
nates only after the transmitter is locked on or 
tuned to a radar signal by the receiver. If the sys- 
tem is operating in the action mode the light illumi- 
nates whenever the operate knob is placed at XMIT, 


Transmit 2 Indicator Light [890] C/W. The transmit 2 
indicator light (figure 1-45) functions the same as 
the Transmit 1 indicator light if a second ECM pod 
(system) is carried on the same pylon and radiating. 
This light is not utilized on the present aircraft 
configuration. 


A1 indicator Light [890] C/W. The Al indicator light 
(figure 1-45) is a red light displaying Al when 
illuminated. Illumination of the light indicates the 
system is jamming enemy radar signals. The light 
is operative on the control panel used with the 
QRC-160A-2 ECM pod, and inoperative on the 
control panel used with QRC-106A-1 ECM pod. 
The Al indicator light is used with ALQ-101 to 
indicate power is being applied to the pod. 


Trouble Indicator Light [890] C/W. The trouble indica- 
tor light (figure 1-45) is a red light and when illumi- 
nated indicates an overvoltage, overcurrent or un- 
derpressure condition in the pod (system). When 
this occurs, power must be removed from the sys- 
tem power supply by pressing the Reset button. 
When the light flashes it indicates an overheat con- 
dition in the ram air turbine (RAT) generator sys- 
tem, and power must be removed by pressing the 
reset button. This light is the only function of the 
ECM system requiring aircraft electrical power and 
is powered by DC secondary power. 


Reset Button [890] C/W. The reset button (figure 1- 
45) is a spring-loaded pushbutton switch used to 
reset the ECM system when the trouble indicator 
light illuminates, When the button is depressed and 
held with the operate knob in the XMIT 1 position, 
the tramsit 1 indicator light will go out and the 
system will revert to standby operation (however, 
the STBY light will not illuminate). If the trouble 
light goes out the button is released and the trans- 
mit 1 indicator light will again illuminate. [f the 
trouble light does not go out, the system has an 
underpressure condition and the system operate 
knob should be placed OFF. If the trouble light 
flashes when the reset button is depressed it indi- 
cates an overheat condition in the RAT generator 
and the system operate knob should be placed OFF. 
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ECM Operation [890] C/W. 
Pre-Takeoff Procedures: 


1. Check outboard pylon cable plug is connected 
to the QRC-160 connector in the wheel well. 


2. Check QRC-160 coaxial cable plug is connected 
to the QRC-160 POD connector in the wheel 
well. 


In-flight Procedures: 


1. Operate knob — STBY (min 250 KCAS), STBY 
1 light should illuminate within three minutes. 


2. Operate knob — XMIT one position. 


3. Transmit 1 light illuminates when the operate 
knob is placed at XMIT when the ECM system 
is operating in the action mode. In the normal 
mode of operation the transmit 1 light illumi- 
nates only after the transmitter is locked-on or 
tuned to an enemy radar signal by the receiver. 


4. When the QRC-160A-2 ECM pod is in operation, 
the Al indicator light of the respective control 
panel will illuminate when the system is jamming 
enemy radar signals. 


5, If the trouble indicator light iiuminates, pro- 
ceed as follows: 


a. Momentarily depress and hold reset button. 
Trouble light should go out, and the system 
returns to standby (standby indicator light 
will not illuminate). This indicates an over- 
current or overvoltage condition occurred in 
the system. 


If the system does not reset after the 
reset button is released, immediately 
place the operate switch OFF. 


b. If trouble light does not go out when reset 
button is depressed and held, the system has 
an underpressure condition, and should be 
shut down by placing the operate knob OFF. 


c. Flashing of the trouble indicator light when 
the reset button is depressed and held or 
when the system is shut down an overheat 
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condition exists in the RAT generator and 
the system operate knob should be placed 
OFF. 
6, Operate Knob — OFF, to shut down system. 
ALL ATTITUDE GYRO SYSTEM. 
The all attitude gyro system is a central master gyro 
reference system that provides attitude and azimuth 
information to the following systems and/or instru- 
ments. 
® All attitude compass system. 
® Doppler Navigation system. 


® Toss bomb computer. 


Optical sight system. 


AFCS (automatic flight control system). 
© HSI (horizontal situation indicator). 
@ ADI (attitude director indicator). 


The tie-in with the above systems and/or instruments 
is explained in detail elsewhere in this section, The 
system consists of a vertical gyro and a directional 
gyro mounted to permit unlimited movement in the 
roll, piteh and yaw axes of the aircraft, hence they 
continuously provide rol, pitch and azimuth infor- 
mation in all flight attitudes, The directional gyro 
is pitch and roll stabilized, and the vertical gyro is 
mounted to prevent gimbal lock thus preventing 
Joop and gimbal error normally associated with 
vertical and directional gyro systems. This is pos- 
sible because erection and levelling devices keep the 
gyro axes in their respective vertical and horizontal 
planes, There are two synchro transmitters on each 
of the three axes of the reference system. Continu- 
ous signals from these synchros are fed to aircraft 
systems requiring pitch, roi! and azimuth informa- 
tion, the gyros are erected and attain operating 
speed in less than 60 seconds after the application 
of DC and AC primary power, Full gyro speed is 
attained in less than three and one half minutes. 


Vertical Gyro Fast Erection Button 


The vertical gyro fast erection button (33, figure 
1-3) is a momentary contact push butten switch 
placarded VERT GYRO FAST ERECT, The but- 
ton is used by the pilot to rapidly correct errors in 
indicators due to aircraft acceleration effect on the 
vertical gyro. Depressing the button starts gyro 
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erection at rates of at least 15 degrees per minute, 
provided the function selector has been at DG or 
SLAVED for one minute and interrupts any operat- 
ing AFCS pilot relief mode (except MACH which 
disengages}. Mach hold can be manually engaged 
two seconds after the button is released and other 
previously engaged modes will be immediately func- 
tional when the button is released. STAB AUG 
operation is not affected by actuation of this button. 
The pitch steering bar provides an accurate presenta- 
tion of pitch error only in straight and level flight. 
When the pitch steering bar has centered within four 
bar widths on the ADI, the gyro can be considered 
fully erect, and the button must be released. With 
the button out, the normal rate of erection is 1.3 
degrees per minute. The button erection circuit is 
powered by DC primary power. 


Do not hold this button depressed con- 
tinuously over 30 seconds, and allow a 
90 second interval between each use for 
cooling to prevent damage to slewing 
motors and electrolytic erection switches 
of the all attitude vertical gyro. 


Note 


Fast erections should only be used in 
wings level unaccelerated flight. 


e After the gyro is fast erected the ADI 
pitch steering bar may oscillate slowly 
about a null position while the vertical 
gyro fast erect button is depressed. 


® While the vertical gyro fast erection 
button is held depressed, the attitude 
warning (OFF) flag on the ADI will 
appear. However attitude information 
is reliable. 


* The electrical signals from the all attitude 
system serve many systems. When this 
button is depressed, the Fire Control 
System, AFCS, and the ADI are also 
affected, and are covered in detail under 
the above paragraph heads in the section. 


NAVIGATION EQUIPMENT. 
ALL ATTITUDE COMPASS SYSTEM. 


The compass system may be used as a directional 
gyro corrected for apparent drift due to the earth's 


COMPASS 


comtrvol panel 


(ALL ATTITUDE) 


PUSH TO TURN 
SET HDG 
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[F] Control transfer button 
in each cockpit, Shown illuminated 
for information only, 


Figure 1-46 


rotation, or as a magnetic compass. Heading infor- 
mation is provided for flights at all latitudes. The 
system consists of a directional control gyro, com- 
pass adapter, third gimbal controller, rate switching 
gyro, and an amplifier power supply of the all- 
attitude reference system located in the right aft 
equipment compartment, a control panel (figure 1- 
46) located on the right console and a remote com- 
pass transmitter (magnetic flux valve) located in the 
vertical fin. Instruments in the cockpit that receive 
heading information from the compass system’s 
directional control gyro are the bank-steering bar 
of the attitude director indicator, and the compass 
card of the horizontal situation indicator. In the 
magnetic (SLAVED) mode, the system is basically 
a gyro stabilized magnetic compass slaved to the 
remote compass transmitter and actuate within 
+0.5 degrees. Heading indication in relation to 
magnetic north are given without northerly turning 
error or oscillations. However, at high latitudes, 
this mode is subject to error caused by extensive 
changes of the earth’s magnetic field in the proximity 
of the earth’s magnetic poles. In the directional 
gyro (DG) mode, the system is free of magnetic 
influence since the gyro is not slaved to the remote 
compass transmitter. Heading indications are given 
by a latitude-corrected directional-gyro made to 


precess proportionally as required to correct for 
apparent gyro drift due to the earth’s rotation 

which varies with latitude. This mode is primarily 
utilized for navigation in the high latitudes or polar 
regions where use of the magnetic mode is impractical; 
however, it may be used at all latitudes if desired. 
Provision is made for selection of flight latitudes and 
hemisphere to control precession rate and direction 
of latitude correction. The compass system also 
serves as a directional reference for the automatic 
flight control system and a heading reference for the 
Doppler navigation system. The system is powered 
by three 115 volt phases of AC primary power, and 
by DC primary power, and is energized whenever 
primary power is available. 


NAV Control Transfer (Take-Over) Buttons. (F) 


The NAV control transfer (take-over) button (figure 
1-62) permits transfer of compass control between 
cockpits and is powered by DC primary power. A 
circuit interlock, will prevent NAV control transfer 
unless the Doppler system heading reference switch 
is at DG or MAG, and although the NAV take-over 
button can be depressed, it will not remain engaged. 
Refer to DOPPLER SYSTEM in this section as the 
same control transfer button is used for each system. 
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Note 


{F) If the function selector knob in the 
cockpit taking over the NAV function 
is at SLAVED, the AFCS pilot relief 
mode (if engaged) will disengage when 
the NAV take-over button is depressed. 
If the function selector knob is at DG 
the pilot relief mode will not disengage. 


® When the NAV control is transferred 
from one cockpit to the other the HSI 
compass cards in either or both cockpits 
may fluctuate and/or oscillate. The 
amount of fluctuation and/or oscillation 
will vary and depends on flight conditions, 
system tolerance, and synchronizing er- 
ror. A heading change may occur when 
the fluctuations and/or oscillations end. 
To minimize the heading change on the 
HSI compass cards during NAV transfer 
the sync button should be depressed 
during straight and level flight and the 
synchronizing indicator needle should 
be approximately centered prior to de- 
pressing the NAV takeover button. This 
will prevent a heading change on the HSI 
compass cards from exceeding two de- 
grees. The change error will be removed 
automatically by the slow slave system 
(1 to 2 degrees per minute) and the HSI 
compass cards should return to the 
proper heading. 


@ Display of heading on the HSI in both 
cockpits is continuous regardless of take- 
over button positions. 


@ Compass sync error will be displayed 
only when the compass functions selector 
switch in both cockpits is at SLAVED. 


Function Selector Knob. 


The two-position function knob (figure 1-46) with 
positions of SLAVED and DG, is used to select the 
mode of operation of the compass system. The DG 
position selects directional-gyro mode, and the 
SLAVED position selects the magnetic slaved mode. 


Set Heading Knob and Synchronization Indicator. 


The set heading knob (figure 1-46) located on the 
compass panel is used when in directional-compass 
mode to position the compass card to the desired 
gyro heading. The knob has a detented position at 
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the top center and must be depressed to move to the 
left (~) decrease position, or to the right (+) increase 
position. The direction of movement of the knob is 
determined by whether an increased or decreased 
heading position is desired. When in SLAVED mode, 
minor corrections to insure synchronization may be 
made by the set heading knob. Lack of synchroniza- 
tion between the remote compass transmitter and 

the gyro heading is indicated when the synchronization 
indicator remains off center, This indication is marked 
SYNC IND and is located in the upper left corner of 
the compass control panel. 


Note 


(F] The function selector knob in both cock- 
pits must be at SLAVED for operation of 
the synchronization indicators. 


® During taxi, flight, or any other conditions 
of vibration, the SYNC IND will swing 
from side to side. The average position 
should be used to judge if needle is near 
zero, 


If the needle remains a large amount off center, the 
PUSH TO SYNC button should be used to center 

the needle. Upon releasing this button the needle 
may jump off center a small amount. This error will 
be removed by gyro slaving in a short time. If de- 
sired the set heading knob may be used to remove 
synchronization error. The direction of displacement 
of the set heading knob is determined by the displace- 
ment of the SYNC IND. When the needle is off cen- 
ter to the plus (+) side, the set heading knob is 
moved in the plus (+) direction to the desired rate 

of slaving until the SYNC IND needle swings to the 
center position. If the needle is minus (-) the knob 
is moved to the minus (-) position te center the 
needle. 


Note 


Heading reading in SLAVED mode will 
be subject to error if not synchronized. 
Check synchronization before taking 
readings. 


@ In the DG mode, the SYNC IND is 
inoperative and the needle will be 
centered. 


® When the set heading knob is depressed, 
the AFCS pilot relief mode will be 
interrupted. 


Hemisphere Selector Screw and Indicator. 


The hemisphere selector screw (figure 1-46) on the 
compass control panel is used only in the DG mode 
to select the hemisphere in which the aircraft is 
operating. A small window beside the screw displays 
N or S to indicate the hemisphere selected. 


Latitude Correction Knob. 


The latitude correction knob (figure 1-46} on the 
compass control panél is used to rotate a circular 
dial at the base of the knob placarded LAT. The 
dial is numbered from 0 to 90 te indicate degrees 
and has a mark for each two degrees. The latitude 
correction knob and dial are operative only in the 
DG mode and are used to select the latitude in 
which the aircraft is operating. When in DG posi- 
tion, with the operating latitude selected, the 
directional gyro will be corrected automatically 
for apparent drift caused by the earth’s rotation. 


Note 


The proper corrections will not be made 
if the hemisphere selector screw is not 
indicating the correct hemisphere, 


Synchronizing Buttons. 


The synchronizing button {figure 1-46) located on 
the compass control panel in and marked PUSH- 
TO-SYNC, is used in the SLAVED mode to instantly 
and automatically synchronize the compass card of 
the H&i to the remote compass transmitter. In the 
[F) when the button is momentarily depressed a 
holding circuit is activated until the compass sys- 
tem is synchronized. In the the system will 
slew only so long as the button is depressed. In 
the (F) automatic synchronization of the system 
to the remote compass transmitter occurs whenever 
the system is switched from the DG to SLAVED 
mode of operation. In the {D), automatic synchro- 
nization of the system to the remote compass trans- 
mitter occurs for approximately 13 seconds when- 
ever the system is switched from the DG toSLAVED 
mode of operation, [n the [D) , if the system has to 
be resynchronized for any reason while in the 
SLAVED mode, momentarily depress the push-to- 
syne button to instantly and automatically synchro- 
nize the compass card of the HSI to the remote 
compass transmitter without any further attention 
from the pilot. The holding circuit automatically 
disengages when the system is synchronized. In the 
(F) if the system has to be resynchronized for any 
reason while in the SLAVED mode, the button must 
be held depressed until the system is synchronized. 


Note 


When this button is depressed the AUTO 
PLT button will disengage (pop up). The 
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AUTO PLT button cannot be reengagea 
{stay in when depressed) until the auto- 
matic synchronizing cycle is completed. 
In turbulent air this may take up to 20 
seconds. 


Bomb Mode Gyro Erection Button, 


The bomb mode gyro erection button is a two-position, 
pushbutton, switch placarded BOMB MODE GYRO 
ERECT and PULL TO CUT OFF which becomes 
operable when the Bomb-Nav switch is at BOMB. 
When pulled out, it iluminates displaying BOMB 
MODE ERECT OFF and cuts off normal vertica) 
gyro erection power to prevent a false reference 
caused by fore-aft acceleration. Normal erection is 
also cut out by any yaw or turn rate over 15 degrees 
pert minute. Lt must be left out until completion of a 
bomb run. It must be pushed in after completion of 
the run to avoid accumulation of drift errors in the 
vertical gyro in case the Bomb-Nav switch is inad- 
vertently left at the BOMB position. Proper erection 
is indicated when the pitch steering bar is within four 
bar widths of the miniature aircraft on the ADI, The 
button illuminates when actuated (pulled out) and 
the light is powered by AC primary power. 


Normal Operation of the Compass System. 


In the [F) , the function selector knob on the com- 
pass contro] panel in both cockpits must be at 
SLAVED or the synchronizing indicators in both 
cockpits will be inoperative. 


Note 


{F] Prior to operation, the pilot who takes 
command of the compass system must 
depress the NAV-take-over button in his 
cockpit. 


® The Doppler heading reference switch 
must be at DG or MAG before depressing 
the NAV-take-over button. 


Slaved Operation. 


iF] 1. Function selector knob — SLAVED (both 
cockpits). 


2. Allow a minimum of 90 seconds warmup time 
after AC and DC primary power is applied. 
When power is initially supplied, or when 
switching from the DG to SLAVED mode, the 
system will automatically fast synchronize 
(slave) at 50 degrees per second to the remote 
compass transmitter, After the initial fast 
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synchronize cycle, the system returns to the 
normal slaving cycle. 


. The heading displayed by the compass card of 
the HSI should show the actual aircraft heading. 


(Check with magnetic compass or known run- 
way heading.) When the instrument selector 
switch is in the MANUAL position, an exact 
readout is obtained from the course selector 
window. 


. The synchronization needle should have moved 


to the center (null) position indicating synchro- 
nization of the compass card and remote com- 
pass transmitter. The needle may jump off 
center at the end of the sync period, but it 

will recenter by slaving the gyro to the slaving 
amplifier null. 


. If necessary, manual synchronization can now 


be accomplished by depressing the synchroni- 
zation button until the needle moves to center. 
The compass card of the HSI should rotate 
smoothly to actual aircraft heading. The syn- 
chronizing button may be used at any time to 
obtain synchronization and will not produce 

a hard-over signal if used during AFCS opera- 
tion, as an automatic cutout switch will un- 
couple the AFCS from the system. 


Directional Gyro Operation. 


i 


2. 


Function selector knob — DG. 


Allow a minimum of 90 seconds warmup 
time after system is energized. 


. Check hemisphere selector screw on N or S 


according to hemisphere in which flight is 
made. The gyro will now precess in the proper 
direction, 


. Set latitude correction knob on present 


latitude to govern rate of precession. 


. The compass card of the HSI will now show 


turns and headings without signals from the 
remote compass transmitter. The compass 
card of the HSI is set by rotating the synchro- 
nizer knob clockwise for increasing indication, 
or counterclockwise for decreasing indication 
with the choice of either fast or slow slewing 
rate. A known runway heading can be used as 
a reference or the SLAVED mode may be used 
to establish an initial heading reference. 


Note 


As the aircraft passes through different 
latitudes in flight, the latitude correction 
knob should be rotated to the new lati- 
tude every two degrees of latitude change. 


CLOCK 


Figure 1-47 


CLOCK. 

The clock (figure 1-47) is a mechanical, stem-wound, 
eight-day clock, and is internally lighted. One scale 
with four pointers is provided on the face of the 
clock. 


The knob on the lower-left corner of the case winds, 
sets, and starts the clock as follows: 


Turn — Winds clock. 

Pull — Stops clock, (minute and hour hands). 

Turn — Sets clock. 

Push — Starts clock. 
The button on the upper-right corner of the case 
starts, stops, and reset the elapsed minutes and 
seconds pointers as follows: 

Push — Starts pointers (seconds and minutes). 

Push — Stops pointer. 


Push — Resets pointer to zero. 


STANDBY INSTRUMENTS, 
Note 


This paragraph covers only those instru- 
ments which cannot be considered as 
integral parts of a complete system, such 
as fuel system, engine, etc. 


PITOT STATIC SYSTEM. 


The pitot-static system supplies pitot pressure to 
the standby airspeed indicator, airspeed switch, 
landing gear altitude warning switch and the air 
data computer, Static pressure is applied to the air 
data computer, the standby airspeed indicator, 
standby altimeter, airspeed switch and the landing 
gear altitude warning switch. The pitot-static tube 
is mounted on the end of the nose boom and in- 
corporates an anti-icing electric heating element 
powered by DC primary power. 


STANDBY AIRSPEED INDICATOR. 


The standby airspeed indicator (30, figure 1-3), 
which visually presents indicated airspeed to the 
pilot, is direct reading, and requires no electrical 
power for operation. An airspeed mechanism 
actuated by pitot and static pressures moves a 
pointer on the face of the instrument over a fixed 
scale, whose limits are from 100 to 400 knots. The 
scale is graduated in 10 knot increments up to 300 
knots, and 50 knot increments from 300 to 400 
knots. Indicator readings are in terms of indicated 
airspeed (1AS) and have a tolerance of plus three 
minus five knots up to 300 knots. The position 
error correction shown in figure Al-2 must be 
added to the LAS values to obtain calibrated air- 
speed (CAS). 


Note 


Some aircraft have an indicator whose 
limits are from 50 to 850 knots. The 
tolerance on these indicators is plus or 
minus five knots up to 300 knots. 


STANDBY ALTIMETER. 


The standby altimeter (31, figure 1-3) provides the 
pilot with a visual indication of barometric altitude, 
is direct reading, and requires no electrical power 
for operation. An aneroid, actuated by static pres- 
sure, moves three pointers on the face of the instru- 
ment over a fixed scale which is graduated in 20 
foot increments with a major division every hundred 
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feet from zero to one thousand feet. The larger 
pointer indicates hundreds of feet and makes one 
revolution for each 1000 feet of altitude. The inter- 
mediate pointer indicates thousands of feet and 
makes one revolution for each 10,000 feet of altitude. 
The small pointer indicates ten thousands of feet. 

The pointers and barometric scale can be set by 
turning the knob in the lower left corner of the instru- 
ment. To determine altimeter error, the pilot sets 

the base altimeter setting on the barometric scale, 
then notes the indicated altitude, which should be 
compatible with known field elevation. On some 
standby altimeters the instrument error at field 
elevation can be eliminated by turning the knob to 
set the local base barometric pressure then pulling 

the knob out and turning to adjust the large pointer 
to indicate actual known field elevation. -To deter- 
mine true altitude the altimeter readings must be 
corrected by adding the position error shown in 
figure Al-1 and B1-1. 


If the knob is inadvertently pulled out 
during flight while setting the barometric 
scale, the altitude reading will also be 
changed and will then be in error. 


MAGNETIC COMPASS. 


A conventional magnetic compass (not in rear cock- 
pit) suspended from the windshield bow is furnished 
for navigation in case of instrument or electrical 
system failure. Illumination of the light within the 
compass case is controlled by the flight instrument 
rheostat on the right console. The compass is accu- 
rate within plus or minus three degrees with the 
canopy closed and the engine and all systems operat- 
ing normally. 


STANDBY ATTITUDE INDICATOR. 


A two-inch standby attitude indicator (29, figure 1-3) 
is incorporated to provide an independent attitude 
indicating system in the event of failure of the 
Attitude Director Indicator (ADI) of the integrated 
flight instrument system or the All-Attitude Compass 
System. The Attitude Indicator displays pitch and 
roll attitude information obtained from a remote 
gyro which drives the indicators. The sphere displays 
continuous reliable attitude information through 

360 degrees of roll and up to 82 degrees in pitch 
(dive or climb). Between approximately 82 and 

110 degrees in pitch, controlled precession occurs. 
The indicator and gyro are normally powered by 


1-141 


T.O. 1F-105D-1 


three-phase AC primary power with the inverter 
switch in the STAND-BY position. If the ATM, or 
AC generator fails, the indicator utilizes primary 
DC power converted te AC by the standby inverter. 
Gyro erection is automatic and the attitude warning 
(OFF) flag will disappear approximately 60 seconds 
after application of power. The flag will appear if 
there is a power failure, power removal or if any 
phase drops out. A pitch trim knob is provided on 
the indicator to reposition the sphere as required 


in level flight, 


Continuous operation of the fast erect 
button is limited to 30 seconds followed 
by a one-minute cooling period to pre- 
vent damage to the slewing motors and 
electrolytic erection switches of the all- 
attitude system vertical gyro. 


® While the fast erect button is held in, 
the attitude warning (OFF) flag will be 
in view, indicating that the attitude 
information displayed is unreliable. 


Note 


There are no automatic erection cut-out 
provisions in the standby attitude indi- 
cator system and after prolonged accelera- 
tions accumulated errors will be indicated. 


® The standby-attitude-indicator can be 
fast erected during level unaccelerated 
flight by depressing and holding the VERT 
GYRO FAST ERECT button approxi- 
mately 30 seconds. The attitude warning 
(OFF) flag will appear during fast erection 
on some aircraft. 


INTEGRATED FLIGHT INSTRUMENT SYSTEM (IFiS} 


The integrated flight instrument system (IFIS) 
(figure 1-48) consists of four flight instruments 
arranged in a group on the center of the main 
instrument panel, a flight director computer and a 
signal data converter. Supporting systems which 
integrate with and supply information to the (IFIS) 
are the all attitude gyro system, the central air 

data computer and the radio and navigation equip- 
ment. The system is designed to present actual 

and command flight and navigational information 
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in a clear and compatible manner. Flight informa- 
tion (airspeed, altitude, vertical velocity. and Mach 
number} is presented on moving tapes and indicates 
on two of the instruments, the Airspeed-Mach Indi- 
eator (AMI) and Altitude-Vertical Velocity Indicator 
(AVVI), Additional flight and navigational informu- 
tion is presented on the Attitude Director Indicator 
(ADI and the Horizontal Situation Indicator (HSI), 
Inthe [F) the integrated instruments in the front 
and rear cockpit operate independently of gach other 
from electrical signals supplied by the supporting 
systems. The flight director computer and signal data 
converter of the (IFIS) process and channel the 
various signals from the radio and navigation equip- 
ment to the proper indicators for presentation to 

the pilot, The system is capable of operation in 
seven modes and two submodes. Presentation on 

the indicators in various modes are shown in the 
switching chart for the instrument selector switch 
(figure 1-55). 


Note 


(F) The integrated flight instruments in the 
front and rear cockpits are operated 
independently and are not repeater 
indicators. 


Central Air Data Computer System. 


The central air data computer system (figure 1-49) 
collects, computes, and transmits critical data about 
the immediate atmosphere thraugh which the air- 
craft is flying, the relationship of the aircraft to that 
atmosphere and, in particular, the angle of attack 
and airspeed. The data is then supplied to the fol- 
lowing systems: AFCS (automatic flight control 
system), flight control (pitch continuously variable 
M.A.), variable air inlet, bombing, and navigation. 
The system is composed of the computer, converter, 
static pressure and angle of attack compensator, 

the angle of attack sensor, pitot tube and the tem- 
perature probe. The computer is the central unit 
that takes data from the pitot tube, computes and 
transmits that data as electrical signals to the con- 
verter which organizes, adapts, and distributes it to 
the particular aircraft systems, The converter sup- 
plies the required information outputs, eliminating 
duplication of computers for each system. The 
inputs to the computer, defined by the airstream 
surrounding the aircraft, are the static pressure, 
total pressure, indicated temperature and the angle 
of attack and are detected by pressure and tempera- 
ture probes and an angle of attack sensor. Receiving 
the sensed inputs, the computer converts them to 
mechanical actions that actuate cam and gear 
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differentials which perform the necessary computa- 
tions and transmits them as shaft rotations to the 
autosyn transmitters. The autosyn outputs provide 
electrical linkages between the computer and con- 
verter. The converter receives the corrected output 
signals of the computer, amplifies, organizes, and 
distributes them as potentiometer (linear) outputs 
to the respective aircraft system. The central air 
data computer system is powered by the single 
phase, AC secondary power. 


Central Air Data Computer Test Switch (CADC). 


The central air data computer test switch (figure 1- 
49} (not in rear cockpit) placarded CADC SELF 
TEST, and powered by AC secondary power, is a 
three-position spring-loaded to center type, with 
positions; HIGH, LOW, and an unmarked center 
position (OFF). The switch is used to make a pre- 
flight check by simulating (electrically) atmospheric 
inputs to the CADC system and observing the actions 
of the VAI, engine air bleed doors, pitch MA shifter 
and integrated flight instruments (AMI and AVVI). 
Other systems which use outputs of the CADC sys- 
tem (AFCS and fire control system) are also affected 
by actuation of the test switch but results cannot be 
observed during the preflight check. When the switch 
is held forward in the HIGH position, circuits are 
activated to produce a high altitude test problem in 
the air data computer as indicated by the vertical 
velocity indicator showing a rate of climb (rate 
unimportant), The computer will arrive at the test 
point after the switch is held in position for approxi- 
mately 90 seconds and the indicators stabilize. In 
LOW position, the computer solves a low altitude 
test problem within 90 seconds. The complete 
CADC and VAI check is presented in section [I as 
part of the preflight procedures. The action of the 
CADC system while making the CADC system 
check is not controlled and in no way resembles 

the action of the system under normal conditions. 
The computer is not designed to give the same re- 
sponse to an instantaneous change from 0 to 50, 
740 feet altitude and from 0 to 519 knots airspeed 
(high test) as it does to conditions normally met in 
flight. The criteria for acceptance of the system 
should be whether or not the proper readings are 
obtained within one minute plus or minus 20 sec- 
onds after CADC switch actuation. If appropriate 
readings are not indicated on the vertical scale 
instruments when the HIGH or LOW test is made, 

a malfunction in the air data computer exists. All 
systems requiring electrical information from the 
air data computer system will be affected. 
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Do not use the CADC test switch during 
flight. Systems affected by the test may 
cause control difficulties if the switch is 
inadvertently actuated in flight. 


CADC and VAI Preflight Check. 
Refer to section II for preflight check. 
Angle of Attack Vane. 


The angle of attack transmitter is mounted on the 
right side of the forward fuselage on the [F) and the 
left side of the forward fuselage on the with the 
vane extending into the slip stream. The vane in- 
corporates an anti-icing heating element powered by 
the AC secondary bus. The heater is controlled by 
the pitot heat switch. Changes in angle of attack 
result in rotation of the vane. The angle of attack 
transmitter provides signals used by the following: 


e Angle of attack scale. 
@ Toss bomb computer. 


e Terrain-avoidance radar mode. 


If the angle of attack vane is removed or 
damaged, the above mentioned systems 
or functions will be unreliable. 


With the engine operating and the RAT 
(Ram Air Turbine) extended, systems 
dependent on angle of attack informa- 
tion such as the angle of attack scale on 
the AMI, are unreliable. 


Airspeed-Mach Indicator (AMI). 


The Airspeed-Mach Indicator (AMI) (figure 1-50) 
gives a vertical tape presentation of speed informa- 
tion. The AMI displays angle of attack indicator, 
accelerometer, Mach indicator and airspeed indicator. 
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Note 


The airspeed observed on the airsneed 
scale (8, figure 1-50) is cahbrated. Normal 
sevising tputs Lpitot and static pressure), 
are corrected in whe air data computer 
systera by mechanical cams and circuits 
for posiuon error, The corrected electri- 
cal signal equivalents are then seni to the 
AMI. The Mach scale is corrected to read 
true Mach number. 


Below the scales fram Jeft to right are an accvlera- 
tian reudout window, a command Mach readout 
window, and s curmmand airspeed readout window. 
The indicator i: remute reading and electrical signals 
for operation of the various sewes and markers ure 
supplied by the air data computer and the remote 
accelerometer. Power for operation of the tape 
motors and the servos is supplied by 115 volt AC 
secondary power through the AMI amplifier. Inter- 
ral lighting for the mdicator is powered by 115 
volt AC primary power. [nthe event of AC power 
failure to the AMI. a spring-loaded airspeed wamiung 
ag marked OF F will appear acorss the airspeed 
scaly, 


Nate 


Although the airspeed warning Mag 
appears only across the airspeed scale 
it idicates that all functions of the 
AMI are inoperative. 


# if there is a signal failure from the air 
data computer, or accelerometer. the 
flag will not appear but the specific scale 
or marker operated by these signals will 
he inoperative. 


Angle of Attack indicator, 


The angle of attack indicator (1, figure 1-50) 
located on the left side of the AMI provides safe 
speed information. A vertically moving tape dis- 
plays a zero, a final approach symbol marked 
FINAL. and a diagonally striped minimum safe 
speed symbo} marked MIN SAFE SPD. These 
symbols indicate safe speed as a function of angle 
of attack. When the aircraft ts approaching the 
minimum safe speed range. as in a landing, the 
correct airspeed is controlled by maintaining a 
position of the final approach symbo} with refer- 
enve to the fixed index line. If airspeed becomes 
dangerously low and angle of attack reaches the 
minimum safe limit or stall, the striped warning 
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area (minimum safe speel symbol; will descend 
through the fixed index line. ‘The pilot is aware of 
tus approach to stall depending on the amount af 

the exposed clear portion of the moving cape Detwee:. 
the fixed index line and the minimum safe spesd 
marker. This 1s cantrolied by the pitch movement 

of the aircraft and airspeed. The angle of attack 
is positioned by electrical signals from the angle of 
aliack transmitter and the aiy data computer system 
through the AM] amplifier, 


Note 


Angle of uttack indications on the AML 
are Valid regardless of aircraf: atiiiude 
(Le. erosswind, wing low tarns with less 
than 1.0G, ete.). 


Accelerometer, 


The acceleration scale (is. ligure 1-301 provides 
conventional G tload factor! iformauon. The G 
forces Deing sustained by the aireraft are suntmnuausty 
shown by the acceleration scale read uguitar a fined 
index ne. The svale is graduated from t) ta 7 Gs. 
There is no provision for indicating negatwe Gs. The 
reading on the acceleration seale is numerically shown 
i Uhe acceleration readout window (13. figure 1-305. 
The acceleration scale and readout window are 
actuated by electrical signals from the remote 
accelerometer, 


Mach indicator. 


The Mach scale (3, figure 1-50) in the center of the 
AMI tndicales true Mach number on a moving scale 
as read against the fixed index line. ‘Phe swale is 
valibrated in hundredths and shows numbers in 
tenths from 0.-! through 3.0. At speeds below Mach 
0,4 the scale will continue ta read 0.4, The seale 

is operated by electrical signals from the air data 
vomputer system, A double line command Mach 
marker (15. figure 1-350) and a conmmand Mach 
readout window (12. figure 1-50) indicate manually 
selected command Mach, 


Note 


The double-line command Mach marker 
remains at the top or bottem of the dis- 
play colunm until the selevted command 
Mach comes into view on the Mach scale, 
at which time it will synchronize and 
move with the reading on the seale. The 
selected Mach is numerically displayed 

in the command Mach readout window at 
all times. 
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Command Mach setting is controlled manually by 
the command Mach slewing switch (11, figure 1-50) 
under the command Mach readout window. When 
manually selecting a command Mach number, slew- 
ing speed is proportional to the amount the slewing 
switch is displaced from its normal center position. 
The command system is capable of displaying speeds 
from Mach 0.4 through 2.2. The maximum safe 
Mach is indicated by a diagonally striped marker 
(14, figure 1-50) which normally rests at the bottom 
of the Mach scale. When maximum allowable Mach 
is approached the marker wiil climb toward the 
fixed index line. The maximum safe Mach has been 
reached when the marker is aligned with the fixed 
index, The maximum allowable Mach marker will 
show on the seale only in the Mach 1.0 to 3.0 range, 
depending on aircraft configuration, air density, and 
temperature. The maximum allowable Mach marker 
is operated by electrical signals from the air data 
computer system. 


On the airspeed Mach indicator the 
maximum allowable Mach marker is 
provided to indicate maximum allow- 
able Mach as a function of altitude. 
This marker is not correct and should 
not be used to determine the maxi- 
mum safe Mach. 


Airspeed Indicator. 


The airspeed seale (6, figure 1-50) on the right 
column of the AMI indicates calibrated airspeed 

on a scale read against a fixed index line. The scale 
is on a moving tape calibrated in 10 knot increments 
and displays numerals at each 50 knot interval from 
50 through 1000 knots. At airspeeds below 50 
knots the scale will continue to read 50. The air- 
speed scale is operated by electrical signals from 

the air data computer. A double line command 
airspeed marker (7, figure 1-50) and a command 
airspeed readout window (9, figure 1-50) below 

the scale indicate manually selected command air- 
speed. Command airspeed setting is controlled 
manually by the command airspeed slewing switch 
(10, figure 1-50) under the command airspeed 
readout window, When manually selecting a com- 
mand airspeed, slewing speed is proportional to 

the amount the slewing switch is displaced up or 
down from the center position. Once the command 
airspeed is set into the command airspeed readout 
window, the double line command airspeed marker 
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remains at the top or bottom of the display column 
until the selected command airspeed comes into view 
on the airspeed scale, at which time it will synchroniz 
and move with the reading on the scale. This will be 
the same reading as shown in the readout window. 


Note 


if the command airspeed slewing switch is 
moved to the detented position on the 
right, the command airspeed marker will 
align with the fixed index line and contin- 
uous presentation of the airspeed will then 
be displayed on the airspeed sca. and in 
the readout window, 


® Since the standby airspeed indicator posi- 
tion error and the tape airspeed scale cam 
correction vary with airspeed and altitude 
both systems must be corrected before 
their individual readings can be compared. 
An approximate comparison can be made 
when flying between 250 and 300 knots 
from sea level to 2000 feet altitude by 
adding the position correction of 10.5 
knots to the standby indicator reading and 
the cam correction of 3 knots to the tape 
airspeed reading. The two corrected read- 
ings should then agree within the total sys- 
tem tolerances (+5 knots standby plus 
+10 knots tape). 


{F)e An instrument failure simulator switch in 
the front cockpit allows the pilot to re- 
move power from AMI, AVVI and ADI in 
the rear cockpit when solo, or to simulate 
an instrument system failure to check the 
rear pilot’s ability to fly using standby 
instruments. 


Altitude-Vertical Velocity Indicator (AVVI). 


The altitude-vertical velocity indicator (AV V1) 
(figure 1-51) gives a vertical presentation of altitude 
and vertical velocity information. The indicator 
contains three main display columns. From left to 
right the columns are: the vertical velocity indicator, 
the altimeter scale and the gross, cabin and target 
altimeter. The target altitude marker is not operative. 


Note 


The altitude observed on the altitude 
scale is calibrated altitude. The air data 
computer system receives normal pitot 
and static inputs, and through a series 
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Note (Continued) 
of cams and circuits sends electrical 
signals to the AVVI which have been 
corrected for position error. 


In addition, the AVV1 has a barometric pressure 
readout window and barometric pressure set knob, 
two command altitude markers with a single readout 
window and a slewing switch for manual selection 
of the command altitude, a target altitude marker 
with a readout window below the gross altitude 
scale, and a cabin altitude marker. The AVVI is 
powered by single phase 115 voit AC secondary 
power and a 100 volt DC reference voltage from 
the signal data converter and is internally lighted 
by 115 volt AC primary power. Electrical signals 
for operating the moving seales, markers and read- 
out windows are supplied by the air data computer 
system. The numerals in the readout windows and 
command markers must be set manually. If AC 
power to the indicator fails, an altitude warning 
flag marked OF F will appear acrass the altitude 
scale, 


Note 


Although the altitude warning flag 
appears only in the altitude scale, it 
indicates that all funetions of the 
AVV] are inoperative, A mechanical 
failure within the AVVI may not 
cause flag to appear evén though the 
indicator readings will be unreliable. 
If a failure is suspected, rely on the 
standby altimeter. 


# If there is a signal from the air data 
computer, the flag will not appear but 
the specific scale or marker operated 
by these signals will be inoperative. 


(Fle When the instrument failure simulator 
switch is placed in SIMULATE FAILURE 
AFT FLT INSTR and then returned to 
NORM the AVVI command markers in 
the rear cockpit may drift up to plus or 
minus 1000 feet from the altitude selected 
prior to the simulated (or actual) failure. 


@ The standby airspeed indicator and altim- 
eter present values that are not corrected 
for position error. The tape indicator 
values are corrected for position error. 
However, this correction is not perfect 
and a slight residual error remains. This 
residual error is shown as a cam error in 
figure Al-3. When the standby values 
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are corrected for position error and the 
tape values are corrected for vam error 
the corresponding values of calibrated 
airspeed and pressure altitude should 
agree within the system tolerances. The 
tape airspeed system tolerances are 

+10 knots. 


Vertical Velocity Indicator. 


The vertical velocity fixed scale (18, figure 1-51) 
located on the left side of the AVVI, indicates verti- 
cal velocity by a vertical velocity index (19, figure 
1-51) as read against a vertical velocity fixed scale. 
The scale is calibrated from 0 to + 1000 feet per 
minute in hundreds of feet, then a 1500 FPM marker. 
When the range of this scale is exceeded, vertical 
velocities up to +40,000 feet per minute are displayed 
on a vertical velocity moving scale (17, figure 1-51) 
and are viewed through readout windows located at 
the top and bottom of the scale. The moving scale 
displays only thousand foot levels, The vertical 
velocity index is used as the vertical velocity index 
reference and will move to the appropriate window 
when rate of climb or descent of 1500 feet per 
minute is exceeded. The vertical velocity index and 
moving scale is operated by signals from the air data 
computer system. 


Altimeter. 


The altitude (4, figure 1-51) in the center of the 
AVVI indicates calibrated aireraft pressure altitude 
which is read on the altitude scale against a fixed 
index line. The scale is calibrated in hundreds of 
feet, indicates each thousand-foot level from — 1000 
through +80,000 feet, and is operated by electrical 
signals from the air data computer. A double line 
command altitude marker (5, figure 1-51) and the 
command altitude readout window (12, figure 1-51) 
below the scale indicate manually selected command 
altitude. The command altitude numerals are con- 
trolled by the command altitude slewing switch 

(14, figure 1-51) under the command altitude readout 
window. When manually selecting a command aiti- 
tude, slewing speed of the command marker and 
readout window numerals is proportional to the 
amount the slewing switch is displaced from center, 


Note 


The double line command altitude marker 
remains at the top or bottom of the dis- 
play column until the selected command 
altitude comes into view on the altitude 
seale, at which time it will synchronize and 


Note (Continued) 


move with the reading on the scale. 
The slected command altitude is 
numerically shown in hundreds in the 
command altitude readout window at 
all times. 


® The last two digits in the readout window 
are fixed zeros. The scale can be set toa 
minimum of 100 and reads out in 100 
foot increments. 


Gross, Cabin, and Target Altimeter. 


The gross, cabin, and target altimeter (3, figure 1-51) 
on the right side of the AVVI accumulates and dis- 
plays all available altitude information on three 
different indicators or scales as follows: 


1. A thermometer type gross altitude index (10, 
figure 1-51) shows aircraft altitude against a 
gross altitude scale (7, figure 1-51) and is 
operated by electrical signals from the air 
data computer. The gross altitude scale is 
calibrated in 1000 foot increments and 
numerically indicates 10,000 foot levels from 
0 to 80,000 feet. 


2. The cabin altitude marker (11, figure 1-51) is 
a moving striped marker read against the 
gross altitude scale. It is operated mechanically 
by a diaphragm element within the instrument 
case and has a range of from 0 to 50,000 feet. 


3. The target altitude marker (6, figure 1-51) and 
the target altitude readout window (13, figure 
1-51) are inoperative. 


Command altitude is indicated by a double line 
command altitude marker (9, figure 1-51) and is 
simultaneously shown and operated in conjunction 
with the command altitude marker on the altimeter. 


Barometric Pressure Set Knob, and Readout Window. 


The barometric pressure reading is set by a knob 
marked BARO (15, figure 1-51) located on the 
lower left corner of the indicator, and is numeri- 
cally displayed in the barometric pressure readout 
window (16, figure 1-51) above the knob. The 
knob is used to set current field barometric pressure 
into the AVVI. 


Attitude Director Indicator (ADI). 


The attitude director indicator (ADI) (figure 1-52) 
presents roll and pitch attitudes, rate of turn and 
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slip, computed bank and pitch steering information 
and glide slope displacement for instrument landing 
approaches. The indicator is remote reading and 
contains an amplifier powered by AC primary power 
which amplifies electrical pitch and roll signals from 
the all-attitude gyro system to operate the attitude 
sphere. The turn needle of the turn and slip indicator 
is operated by electrical signals directly from the rate 
gyro, The navigation and ILS hars, indicators and 
warning flags, operate independently of the ADI 
amplifier, and depending on the position of the instru- 
ment selector switch, receive electrical signals through 
the integrated flight instrument system flight director 
computer, from the ILS system, and through the 
integrated flight instrument system signal data con- 
verter from the Doppler system. The ADI is inter- 
nally lighted from AC primary power. An attitude 
warning flag marked OFF, is located in the lower 

left corner of the indicator. Refer to the ADI TABLE 
for the bars, indicator, flags, ete., of the ADI which 
will or will not be operating when power to a com- 
ponent or a component failure occurs. 


Attitude Presentation. 


Attitude indications are presented by an attitude 
sphere (1, figure 1-52) a miniature aircraft (5, figure 
1-52) a bank steering bar (4, figure 1-52) and a fixed 
outer ring with graduated markings. A horizon line 
is formed on the spherical dial by the meeting of a 
gray, upper climb section and a black, lower dive 
section. The attitude sphere operates and indicates 
through 360 degrees of roll and pitch and will not 
tumble even during extreme maneuvers. The sphere 
is remotely operated by electrical signals from the 
vertical gyro of the all attitude gyro system. Approx 
imately 90 seconds after the application of AC 
primary power to the all attitude gyro system and 
to the indicator the sphere will erect and function 
normally; however, the attitude warning flag should 
move out of sight within approximately 60 seconds 
after application of power. The sphere operates at 
all times regardless of the position of the instrument 
selector switch. 


A small pitch error will appear as a slight 
pitch increase after acceleration and as a 
slight pitch decrease after deceleration. 


Note 
If a start cycle is faulty (attitude sphere 
not erected after approximately 90 seconds) 
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ADI 


(attitude director indicator) 
(TYPE ARU-2B/A) 


1, ATTITUDE SPHERE ~ 2. BANK POINTER 3. Spas WARNING 
G 


15 PITCH STEERING 
BAR 4. BANK STEERING 
BAR 


14 GLIDE SLOPE 


WARNING FLAG 5. MINIATURE AIR- 
CRAFT 


13 GLIDE SLOPE 
INDICATOR 


6. HORIZON BAR 


17, GLIDE SLOPE 


DEVIATION SCALE 7. BANK SCALE 


14, ATTITUDE 
WARNING FLAG (OFF) 


. PITCH TRIM KNOB 


10. GROUND PERSPEC- TURN AND 
TIVE LINES SLIP INDICATOR 


TYPE ARU-2A/A is physically the same as the ARU-2B/A, except that the TYPE ARU-2/A is physically the same as the ARU-2A/A, except that the 
steering bars are in back of the miniature aircraft instead of in front bank scale is at the top and the course warning flag at the bottom. 

of it. This instrument when used with certain models of flight director 

computers, may not stow the PITCH STEERING BAR out of sight. 


Figure 1-52 
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ADI TABLE 


O Operating 
| Inoperative 


“Provided the associated systems are ON, and the instrument selector switch is in the proper position. 


Attitude 
Type of 
Failure 


Sphere Flag 


DC primary 


AC secondary 
(AC GEN Light 
Illuminated ) 


Power to or in the all 
Attitude Compass Sys. 


Power to or in the 
ADI amplifier 


Note (Continued) 


the fast errection button may be 
depressed to erect the attitude sphere. 


After accelerations or decelerations the vertical 
gyro can be fast erected to cancel out the accelera- 
tion errors, by depressing the vertical gyro fast 
erection button. When the pitch steering bar has 
centered within four bar widths on the ADI, the 
gyro'can be considered fully erect, and the button 
must be released. Depressing the button momen- 
tarily to check erection is permissible. 


CAUTION 


The vertical gyro fast erection button 
should not be used unless the accelera- 
tion errors are in excess of one degree. 
Fast erection should only be used in 
wings level unaccelerated flight. Con- 
tinuous operation of the fast erection 
button is limited to 30 seconds followed 
by a 90 second cooling period to prevent 
damage to the slewing motors and the 
electrolytic erection switches. 


@ While the vertical gyro fast erection 
button is held depressed, the attitude 
warning flag on the ADI will appear, 
however, attitude information is reliable. 


Since level flight pitch attitudes vary with different 
loadings and speeds, a pitch trim knob (8, figure 
1-52) is provided on the indicator to adjust the 
attitude sphere when in level flight. 


Attitude Warning Turn 
Indicator 


Bank Course Pitch Glide 


Steering Warning Steering Slope 
Ind, 


Bar Flag Bar 


It is mandatory to cross check the air- 
craft’s roll attitude indication with the 
turn indicator and standby attitude indi- 
cator at all times, especially during rapid 
descents. If bank indications do not fol- 
low aircraft motion as shown on the slip 
indicator, this indicates a malfunction 

has occurred in the roll circuitry, Accu- 
rate pitch attitude information may still 
be displayed on the ADI. Due to possible 
jeakage in the gyro case of the all-attitude 
gyro system it is possible for the gyro 

case to collapse and bind the vertical gyro 
outer gimbal when descending to lower 
altitudes, This will show up as a fixed roll 
indication on the ADI sphere regardless of 
aircraft attitude, and does affect bank 
steering information, and the bank steer- 
ing bar is not reliable. 


Turn and Slip Indicator. 


A conventional turn and slip indicator (9, figure 1- 
52) are located on the indicator below the attitude 
sphere. The turn indicator operates at all times and 
receives electrical signals from the rate gyro and is 
dependent upon DC primary power for operation. 
When the indicator is deflected one needle width it 
indicates a (90 degree per minute) four-minute turn. 
The slip indicator, which operates as a function of 
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gravity and centrifugal force, functions at all times 
and needs no electrical power for operation. 


Bank Steering Presentation. 


Computed bank steering information in relation to 
a desired heading, target, or destination, and com- 
puted steering information (with the instrument 
selector switch in [LS and the steering bar (needle) 
switch ON) indicating direction of bank necessary 
to intercept and maintain a localizer beam, is pre- 
sented by the bank steering bar (4, figure 1-52). 
Signals for operating the bar are supplied by the 
flight director computer which receives signals 
from the all attitude gyro system, the HSI, the 
Doppler navigator, and the ILS radio for modifica- 
tion and distribution to the integrated flight instru- 
ment system. Depending on the instrument mode 
selected, keeping the bar centered indicates the 
aircraft is flying a correct intercept, or is on the 
desired heading, localizer beam, or Doppler course. 
If the bar is off center, the aircraft must always be 
banked towards the bar to center the bar to make 
good the desired heading, or course. With the instru- 
ment selector switch in the ILS-LCL position, the 
bank steering bar automatically provides up to a 
45 degree intercept of the localizer beam with an 
asymptotic rollout as the beam is approached. 

The bank angle is limited to approximately 35 de- 
grees in the LCL mode. When the instrument 
selector switch is in the ILS-FINAL position, a 
correction is provided for drift in the computed 
signal on the bank steering bar and the correct 
crab angle is attained when the bar is centered. 
The bank angle is limited to 15 degrees in the ILS 
FINAL mode. The ILS-FINAL position should not 
be selected until the aircraft is inbound and on the 
localizer beam. When the instrument selector 
switch is at MAN, the bank steering bar is in view 
and will indicate desired heading or correct inter- 
cept approach to a manually selected heading on 
the HSI. During fire control functions (depression 
of the freeze/fire button prior to a toss bomb 
maneuver) the bank steering bar is used as a roll 
reference. When the bar is centered the wings are 
level. A steering bar (needle) switch (24, figure 
1-3) is used to control the operation of the bar. 
When in the ON position the bar will operate. 
When in the OFF position all signals are removed 
and the bar moves out of sight. However, regard- 
less of the position of the steering bar (needle) 
switch, or the instrument selector switch, (except 
ILS-LCL or ILS-FINAL) when the freeze/fire but- 
ton is depressed all signals are removed, and the 
bank steering bar displays only roll information, 
In the [F) when flying dual, the steering bar 
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(needle) switch is only operable in the cockpit with 
control of the FLIGHT take-over system. A red 
course warning flag will appear at the top or bottom 
of the indicator (depending on indicator type) when 
the bank steering bar is receiving no signals or signals 
are too weak or unreliable, from ILS, or Doppler 
receivers, 


Note 


With the steering bar (needle) switch 
OFF, if the instrument selector switch 

is moved past ILS-OUTBND to ILS-LCL 
or ILS-FINAL and then returned to ILS- 
OUTBND, the bank steering bar will 
appear. To drive the steering bar out of 
view place the steering bar (needle) switch 
ON then OFF. 


Glide Slope Presentation. 


The glide slope indicator presents the position of the 
glide slope beam in relation to the aircraft for an 
instrument landing approach. Full deflection of the 
indicator from center is one-half degree. The glide 
slope indicator is operated by electrical signals from 
the AN/ARN-61, ILS radio receiver and is out of 
view unless the steering bar (needle) switch is ON 
and the instrument selector switch is at ILS-LCL or 
ILS-FINAL position, When the indicator is aligned 
with the index the aircraft is on the glide slope. 


Refer to AN/ARN-61 Radio Receiver Set in this 


section for application. The pitch steering bar (15, 
figure 1-52) presents computed pitch steering infor- 
mation indicating direction of flight to intercept and 
maintain the glide slope beam. The bar is operated 
by electrical signals from the vertical gyro of the all 
attitude gyro system and the AN/ARN-61 radio 
through the flight director computer. The pitch 
steering bar is out of view unless the steering bar 
(needle) switch is ON and the instrument selector 
switch is at ILS-FINAL. When the bar is centered 
the attitude of the aircraft for capture of the center 
of the glide slope beam is correct or the aircraft is 
on glide slope. When the bar is not centered always 
move the aircraft towards the bar to center it. 


When the steering bar (needle) switch is 
placed OFF, the glide slope pointer will 
remain stowed, regardless of instrument 
mode selected. 


Warning (Continued) 


® Some aircraft are presently equipped 
with a combination of flight director 
computer and ADI which displays the 
pitch steering bar at all times. Any indi- 
cations that the pitch steering bar dis- 
plays, except in ILS FINAL position of 
the instrument selector switch, are to 
be disregarded. In ILS FINAL position 
the pitch steering bar supplies correct 
information, 


Steering Bar (Needle) Switch. 


The steering bar (needle) switch (24, figure 1-3) is 

a two-position switch placarded STEER NEEDLE, 
with positions marked ON and OFF. The switch 
controls power and signals to the pitch and bank 
steering bars, the glide slope indicator, and glide 
slope warning flag of the ADI in each cockpit. In 
the {F} when flying dual the switch is operable only 
in the cockpit with the FLIGHT take-over button 
engaged. When the switch is OFF the pitch steering 
bar, bank steering bar, glide slope indicator, and 
glide slope warning flags are out of view. 


Note 


With the steering bar (needle) switch 
OFF, the bank steering bar will appear 
if the instrument selector switch is ro- 
tated through [LS-OUTBND to another 
ILS position and then returned to ILS- 
OUTBND. The bar can be driven from 
view by cycling the steering bar (needle) 
switch to ON and back to OFF. 


When the switch is ON the bank steering bar is in 
view regardless of the instrument selector switch 
position. The pitch steering bar is out of view in 
ali instrument selector positions except ILS-PINAL, 
In the ILS-OUTBND and TAC modes, actuation of 
the vertical gyro fast erect button will cause the 
pitch steering bar to appear. When flying straight 
and level with the Bomb/Nav switch at BOMB, the 
pitch steering bar will move toward center during 
fast erection. Full gyro erection is indicated when 
the bar is centered to within four bar widths of 
the miniature aircraft symbol. With the steering 
switch ON the glide slope indicator is out of view 
except during the [LS-FINAL or LCL modes and 
the glide slope warning flag is out of view at all 
times, and appears only if [LS signals are weak or 
unreliable in the ILS-FINAL or LCL modes. 
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Power and Signal Failure Indicators. 


lf power fails in the all attitude gyro system, the 
ADI, or the vertical gyro fast erection button is de- 
pressed a red attitude warning flag (11, figure 1-52) 
marked OFF will appear on the left lower side of the 


indicator. Whenever electrical signals from the selected 


navigational receiver (instrument selector switch at 
DOPPLER, ILS-LCL or ILS-FINAL) are weak or 
unreliable for operation of the bank steering bar, or 
a secondary AC power failure occurs, the red course 
warning flag (3, figure 1-52) will appear on the face 
of the indicator. 


If signals from the ILS glide slope receiver are inade- 
quate for operation of the glide slope indicator or a 
secondary AC power failure occurs, a red glide slope 
warning flag (14, figure 1-52) will appear at left side 
of indicator. lf the steering bar (needle) switch is 
OFF, the glide slope warning flag will be in view 
regardless of the instrument mode selected. 


Horizontal Situation Indicator (HSI). 


The horizontal situation indicator (HSI) (figure 1-53}, 
visually displays a plan view of navigation and attack 
positioning information. Depending on the instru- 
ment selector switch position, the HSI will present 
the following information: mode lights to indicate 
the mode of operation; magnetic heading provided 
from the all-attitude compass system; bearing infor- 
mation provided from a remote source in all but the 
manual mode of operation; command heading in- 
formation provided from a remote source or set 
manually; course information provided from a re- 
mote source or set manually; displacement of the 
aircraft from a selected course; to-from indication 
from a selected TACAN station; numerical indica- 
tion of distance to a TACAN station, a target, 

or destination. Electrical signals for operation of 
the pointers, arrows and indicators are supplied 

by the Doppler, ILS, and TACAN systems through 
the integrated flight instrument system signal 

data converter which modifies and converts these 
signals to supply standardized inputs to the HSI. 
The signal data converter is powered by AC 
secondary power and, in the event of failure, will 
affect the systems above. Signals for operation 

of the compass card come directly from the com- 
pass system through an HSI amplifier. The HSI 
contains its own amplifier and associated power 
supplies, The HSI amplifiers for the compass card, 
bearing pointer and course deviation scale are 
powered by AC primary power. 
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The HSI amplifier for the heading marker and 
course arrow is powered by AC secondary power. 
The range indicator, and to-from indicator require 
no amplification and receive signals directly from 
the TACAN set through the signal data converter. 
Refer to the HSI table for HSI components that 
are operative or inoperative in the event of AC 
primary or AC secondary power failure (AC GEN 
indicator light illuminated). 


Aircraft Heading. 


The aircraft’s magnetic heading is displayed on a 

compass card (17, figure 1-53) and is read under 

the upper lubber line 3, (figure 1-53) located at 

12 o’clock position on the indicator face. Reciprocal 

heading is read under the lower lubber line at the 

6 o’clock position. The compass card is operated 

remotely by signals from the directional gyro of 

the all attitude gyro system. With the function 

selector knob on the compass controller in the 
_SLAVED position existing heading of the aircraft 

is displayed within approximately 90 seconds after 

the application of AC primary power to the system 

(depending on position of the compass card to 

actual aircraft heading). The compass card functions 

at all times regardless of the instrument selector 

switch position, 


Command Heading. 


A double line heading marker (1, figure 1-53) which 
can rotate around the outer edge of the compass 


card indicates remotely or manually selected com- 
mand heading. With the instrument selector switch 
in MAN, TAC or any of the ILS sub-positions, the 
heading marker can be set manually by the pilot 
using the heading set knob (13, figure 1-53). Once 
the marker is set it will synchronize and rotate with 
the compass card. With the instrument selector 
switch in DOPPLER the heading marker is automat- 
ically positioned. If the marker is remotely driven 
by Doppler signals, movement of the heading set 
knob will have no effect on the heading marker 
position. When manually setting the marker, clock- 
wise rotation of the heading set knob moves the 
marker clockwise. 


Course Presentation. 


A desired course or track is displayed by a course 
arrow (2, figure 1-53) which rotates within the 
compass card, and is remotely driven by electrical 
signals from the Doppler navigator, or manually 

set by the course set knob (9, figure 1-53). If the 
course arrow is being positioned remotely by Doppler 
signals, movement of the course set knob will have 

no effect on the arrow. Once the arrow is set it will 
synchronize and rotate with the compass card. Clock- 
wise rotation of the course set knob moves the arrow 
clockwise around the indicator. With the instrument 
selector switch at MAN, the course arrow becomes 
fixed with the lubber line, and the course selector 
window (10, figure 1-53) will then numerically indi- 
cate the aircraft heading. In the TAC and ILS posi- 
tions the arrow can be manually set to a desired 


HS! TABLE 


© DISPLAY IS OPERATIVE 


Electrical 
Failure 


Compass 
Card 


} DISPLAY IS INOPERATIVE 


Heading Bearing Deviation 
Marker Pointer 


Course 


*Can be manually set. 


Course 
Selector 
Window 


Course 
Arrow 


Ts-From 
Indicator 


Range 
Indicator 


Note 
Failure of the Doppler navigator or CIN 
power supply will affect the displays. Refer 
to the CIN MAIN POWER SUPPLY CAU- 
TION LIGHT and the individual systems in 
this section for system affected. 


1-156 


17. 


16. 


15. 


14, 


13. 
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i) 


(horizontal situation indicator) 


NOTE: Situation shown is 
with the instrument selector 
at TAC and the TACAN 
function selector at T/R. 


. HEADING MARKER, 2. COURSE ARROW 3. UPPER LUBBER 4. BEARING POINTER 


(HEAD) LINE 


COMPASS CARD - 5. AIRCRAFT SYMBOL 


COURSE DEVIATION 


6. COURSE DEVIATION 
INDICATOR SCALE 


7, MODE INDICATOR 
LIGHTS 


MODE INDICATOR ‘4 
LIGHTS bs, 


COURSE ARROW 
(TAIL) 


8. TO-FROM INDICATOR 


COURSE 


HEADING SET KNOB =: 112. RANGE INDICATOR+ 11. LOWER LUBBER 10. COURSE SELECTOR §. COURSE SET KNOB 
LINE WINDOW 


* Range warning flag not shown, 


Figure 1-53 
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course. In the DOPPLER position the arrow indi- 
cates the magnetic ground track. The magnetic 
position of the course arrow is numerically shown 
in the course selector window of the indicator. To 
indicate the position of the aircraft in relation to 
the selected course a course deviation indicator 

(16, figure 1-53) is provided, and will operate in 

the TAC, or ILS-OUTBND, -LCL and FINAL 
modes. In all other modes the indicator is fixed in 
alignment with the course arrow. A “‘to-from”’ indi- 
cator (8, figure 1-51) indicates to the pilot whether 
the selected course is an inbound or outbound course 
course to the station, and operates only in the 
TACAN mode. 


Bearing Presentation. 


indication of bearing to a station, target, or a great 
circle course is provided by the bearing pointer (4, 
figure 1-53) which is remotely operated by electri- 
cal signals in all instrument modes except MAN. 
When the instrument selector switch is at MAN the 
pointer is fixed in alignment with the upper lubber 
line. With the instrument selector switch in any of 
the ILS modes or TAC position, the pointer will 
operate in response to TACAN signals, and indicate 
bearing to a TACAN station. In the DOPPLER 
position, the Doppler navigator provides signals 

for indication of a great circle course to a preset 
destination. When the command radio set is in the 
ADF position the bearing pointer will indicate the 
bearing to a UHF station (regardless of instrument 
selector switch position). 


The bearing pointer presents both 
magnetic and relative bearing to the 
station selected, as long as the HSI 
compass card is functioning normally. 
If there is a malfunction in the com- 
pass system, the bearing pointer infor- 
mation should be considered unreliable 
unless verified by radar or other naviga- 
tional aids as either relative or magnetic 
bearing. 


Distance Presentation. 


Distance in nautical miles to a TACAN, or preset 
destination in the Doppler navigator, or to a target 
is displayed in the range indicator. (12, figure 1-53) 
on the lower left side of the indicator. Distance 
information for the appropriate display is only 
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shown in the indicator when the instrument selector 
switch is in the corresponding position. In the MAN 
mode or the ADF sub-mode the range indicator is 
covered by the range warning flag. The numerals 
can display from 1999 to 000 miles. The thousand 
numeral is fixed and shuttered unless the distance to 
a destination is 1000 miles or more. 


Note 


The range indicator will be covered by 
the range warning flag if the distance 
signals from the TACAN receiver are 
weak or unreliable. 


Mode Indicator Lights. 


Mode indicator lights (7 and 15), figure 1-53 are 
incorporated around the face of the HSI, to relate 
the position of the instrument selector switch to the 
information being displayed on the HSI and ADI. 
The instrument selector switch positions and the 
corresponding illuminated light displays are as fol- 
lows: MAN (manual) displays MAN; FINAL, LCL 
and OUTBND display ILS/TAC: TAC (TACAN) 
displays TAC; and DOPPLER displays NAV. When 
in the ADF submode (AN/ARC-70 power switch 
placed in ADF position) a light will illuminate dis- 
playing UHF in addition to any light already illumi- 
nated. When in the fire control sub-mode any light 
illuminated will remain on. The lights are powered 
by AC primary power and are controlled by the 
instrument selector switch through the signal data 
converter. 


Note 


The DL and TGT lights on the right side 
of the HSI are inoperative. 


Flight Instrument Simulate Failure Switch. [F) 


The flight instrument simulate failure switch (29, 
figure 1-7) (not in rear cockpit) is a two-position 
switch with positions placarded SIMULATE F AIL- 
URE AFT FLT INSTR and NORM. The switch is 
used during instrument flight training and permits 
the instructor pilot to simulate an integrated instru- 
ment failure and check the rear cockpit pilot’s 
ability to fly using standby instruments. When the 
switch is at NORM all integrated instruments are 
powered. When the switch is at SIMULATE FAIL- 
URE AFT FLT INSTR, power is removed from 
the AMI, AVVI and ADI in the rear cockpit. The 
swtich controls AC power to the above mentioned 
instruments. 


Note 


[F] When power has been removed from the 
rear cockpit integrated instruments and 
then reapplied, the AVVI command 
markers may drift up to +1000 feet from 
the altitude selected prior to the simu- 
lated or actual failure. 


ALL ATTITUDE COMPASS SYSTEM. 


The all-attitude compass system is a central master 
gyro reference system that provides for movement 
and indication of 360 degrees in the roll, pitch, and 
yaw axes. The gyro platform contains a vertical 
and directional gyro. The directional gyro is tied 
in with the remote compass transmitter and ampli- 
fier to provide a gyro stabilized compass system. 
Electrical signals proportional to pitch, roll and 
heading changes sensed at the gyro axes are sent to 
the various aircarft systems. Pitch and roll signals 
from the vertical gyro operate the sphere of the 
ADI. These signals are also sent to the flight direc- 
tor computer, and are mixed with heading, Doppler, 
or ILS signals for operation of the bank steering 
bar of the ADI. Heading signals from the directional 
gyro operate the compass card of the HSI and are 
also mixed in the flight director computer with 
crosswind signals, and course and radio approach 
rate signals, for operation of the bank steering bar 
of the ADI. In addition to the tie-in with the 
integrated instrument system, the all-attitude gyro 
system supplies information to the Doppler navi- 
gator, AFCS and fire contro]. The all-attitude gyro 
system is powered by DC and AC primary power. 


FLIGHT DIRECTOR COMPUTER. 


The flight director computer section of the IFIS 
accepts standard guidance, attitude and heading 
information, and processes this information for 
presentation as bank and pitch steering informa- 
tion, and warning flags on the ADI. The computer 
receives signals from the all-attitude gyro system, 
the ILS receiver, the signal data converter and the 
HSI. Displacement and rate signals are computed 
in such a manner to provide asymptotic approach 
to a desired flight path or heading and steering 
information for easily maintaining the desired flight 
path. The computer contains mode switching 
relays, which are actuated by the instrument selector 
(figure 1-55) on the main instrument panel, The 
flight director computer is powered by 115 volt 

AC secondary power. 
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SIGNAL DATA CONVERTER. 


The signal data converter section of the IFIS accepts 
signals from various systems in the aircraft, and 
switches, modifies or converts these signals as re- 
quired to supply standardized signals to the integrated 
instrument display. The converter contains mode 
switching and control relays, servo modules and 
power supplies. The relays are actuated by the instru- 
ment selector and perform the function of connect- 
ing the appropriate signals to the instruments in 
accordance with the selected mode of operation. 

The servo modules consisting of a drift and a heading 
module modify signals from the Doppler navigator 
and the all-attitude compass system respectively, 

for presentation on the HSI in certain selected modes 
of operation. In the manual mode of instrument 
operation, the converter power supply aligns the 
bearing pointer with the upper lubber line of the 
HSI. On the fire control sub-mode (see figure 1-55), 
a converter relay modifies the heading error and rol! 
channels in the flight director computer so that the 
bank steering bar of the ADI indicates roll reference 
only. In the ADF sub-mode a converter relay places 
the system in ADF mode. The converter is powered 
by 115 volt AC secondary power. 


INSTRUMENTS. 


The four instruments of the IFIS are arranged in a 
group to form a T on the main instrument panel. 
The three instruments across the top of the T are 

the AMI, ADI, and the AVVI. The instrument below 
the ADI is the HSI. A horizontal fixed index line 
through the center of the AMI, ADI, and AVVI 
provides a horizontal reference line, which is basically 
a forward looking view (figure 1-54). A vertical fixed 
line through the center of the ADI and HSI provides 
a vertical reference line which is basically a down- 
ward looking view. Indicators and pointers are 
grouped about the horizontal and vertical reference 
lines to indicate the necessary control movement 
(stick, rudder, or throttle) to bring the desired 
heading, course, altitude, airspeed, Gs, etc., in align- 
ment with the fixed horizontal or vertical reference 
lines. The moving scales, pointers, bars, indicators, 
and compass card of the integrated instrument dis- 
play function so that a ccrresponding control move- 
ment is required to fly the aircraft toward a selected 
heading, attitude, airspeed, station or destination, 
when it is shown displaced from the vertical or hori- 
zontal fixed reference lines. Increased airspeed or 
Mach, and decreased altitude, Gs or angle of attack 
{which are shown below the fixed horizontal index), 
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INTEGRATED FLIGHT INSTRUMENT 


adaisplay 


(Airspeed-Mach 
Indicator) 


The integrated instruments are grouped on the main instrument 
panel to form a tee. A horizontal reference line through the top 
three instruments represents the forward looking view. A ver- 
tical reference line through the ADI and HSI represents the 
downward look (or plan) view. 


(Attitude Director Indicator) 


ADI 


e Fin 


(Altitude V ertical 
Velocity Indicator ) 


HSI 


(Horizontal Situation Indicator) 


NOTE 


* The display in the forward looking view, along the horizontal reference line, 
is governed by fore and aft movements of the stick and/or throttle, and 
include pitch, airspeed, Mach number, vertical velocity, altitude, angle of 
attack and acceleration. 


* The downward looking display is controlled by motions of the stick sidewoys 
and include heading, bank, turn rate, and navigational as well as tactical 


information. 


* By scanning the horizontal or vertical reference lines, it is possible to deter- 
mine as indicated by the command marker and other indicators whether of 

. not the aircraft ‘s performance, in relation to airspeed, altitude, and course, 
differs from the desired performance. 


Figure 1-54 


LOL-L 


(Z #0 | 1984S) GG-1 a4nbig 


INSTRUMENT SELECTOR SWITCH POSITIONS 


and displays yi 


notes: A 
. ADF submode goes into effect when AN/ARC-70 ai 


function control switch is placed in ADF position. 


2. Fire control submode goes into effect when the freeze / 
fire button is depressed, 


INSTRUMENT SELECTOR SWITCH POSITION 


MAN 
TAC DOPPLER 


Steers to intercept and 
capture localizer, Center 
bar to make good the 
localizer 


ADI 
(ATTITUDE 
DIRECTOR 

INDICATOR) 


Bank steering 
bar 

(steering 
information) 


Steers fo manually 
selected heading 


Doppler 
heading 


Will appear if signal 
strength entering the equip- 
ment is weak and/or 


Will appear if 
signal strength is 
weak or 


Course warning 
Flag. 


unreliable. unreliable, 
Glide slope INDICATES GLIDE 
indicator SLOPE DEVIATION 

Will oppeor if OUT OF VIEW 


Glide slope signal strength 
warning Flag, is weak and/or 
unreliable. 


Information to 
intercept glide  fecc ee 
slope. Center : (ON THE 
bar to make : AND STOWS ON THE LOWER SECTION) 
good the glide 
slope 


Pitch steering 
bar 


INSTRUMENT 
SELECTOR 


tac [> 
A us 10g>/ 
x us , 


DL position on 


—MAN position on 


STEERING BAR 
SWITCH 


When freeze 
fire button is 
depressed, 
removes all selec- 
ted displays and 
substitutes fire 
control output for 
roll reference, 
regardless of 
steering bar 
switch position, 


driven out of 
view except 
when in the 
fire control 
submode, 
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INSTRUMENT SELECTOR SWITCH POSITIONS 


and displays 


|e INSTRUMENT SELECTOR SWITCH POSITION 


HSI 
HORIZONTAL eee ee ee TAC DOPPLER ADF 
SITUATION aeALaue | Gina (See Note 1) 
Adds “UHF” in 
Mode indicator | S/TAC | ILS/TAC | ILS/TAC TAC addition to lights 
lights already ON 


Pointer becomes . INDICATES bearing 
INDICATES BEARING TO A TACAN STATION fixed and aligned peace) to UHF. transmitter 


TACAN Set — ON coe © destination 


bearing pointer 


Indicates 
INDICATES DISTANCE IN NAUTICAL MILES distance in 
TO A TACAN STATION nautical miles to 


a destination 


Range indicator 


Arrow be- 
comes fixed . 
Runway course must be manually set at lubber line. Actal Magnetic 
: Ground Track 
Window reads 


out heading. 


Course Arrow 
and Course 
Selector 
window 


Indicates 
Deviation 


Course Deviation | |NDICATES DEVIATION FROM | Froma INDICATOR IS CENTERED IN NO EFFECT ON 


Indicator TRANSMITTED ILS COURSE selected AUGNMENT. WITH 


poe COURSE ARROW SELECTED MODE 


heading 


Command 


Heading Marker ANY DESIRED HEADING-MANUALLY SET resent tame 


navigator 


T0.FROM OUT OF VIEW “joer | OUT OF VIEW 


“FROM 


SUB MODES 


FIRE 


CONTROL 
(See Note 2) 


Y 


STEERING BAR 
SWITCH 
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all require forward stick or throttle movement. 
With the glide slope indicator or pitch steering bar 
above the horizontal reference line, aft stick move- 
ment is required to center the indicator and bar, 
and vice versa, Increased heading, course deviation, 
or the bank steering bar to the right of the vertical 
reference line requires a right bank. 


integrated Flight Instrument Presentations. 


Basic Flight Instruments. In the center of the four 
instrument display, because of its importance, is 
the ADI which displays the following flight infor- 
mation: Completely unrestricted attitude informa- 
tion in both pitch and roll; turn rate; and slip. To 
the left of the ADI is the AMI which displays the 
following flight information in reference to the 
fixed index lines: angle of attack; normal accelera- 
tion (Gs); true Mach; and calibrated airspeed. To 
the right of the ADI is the AVVI which displays 
the following information: vertical velocity; cali- 
brated pressure altitude; and gross, cabin and target 
altitude (entire scale is visible). Below the ADI is 
the HSI which presents a magnetic or instrument 
heading. 


Navigation Instruments. The navigation instruments 

of the IFIS are the ADI, and HSI which complement 
the basic flight instruments. The navigation displays 
of the ADI present the following: glide slope dis- 
placement showing the aircraft in relation to a glide 
slope beam; computed pitch steering information 
indicating direction of stick movement to intercept 
and maintain (asymptotic approach) the glide slope 
beam; computed bank steering information indi- 
cating stick movement to intercept and maintain 
(asymptotic approach) a selected heading, Doppler 
course, or localizer beam. The steering bar has 
become centered when the correct control action 
has been taken. The navigation displays of the 

HSI present the following heading to steer to a 
Doppler destination, or a desired TACAN course; 
Doppler ground track; to or from indication in 
relation to a TACAN station; TACAN or ILS 
course deviation; bearing to a UHF station, or 
TACAN station, great circle course to fly to a 
destination; distance in nautical miles to a Doppler 
destination, or a TACAN station. 


Note 


{F] When changing the instrument mode 
selector switch from Doppler to TACAN, 
the course readout on the HSI will indi- 
cate the Doppler course unless reset by 
the pilot. 
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If the steering bar (needle) switch is OF F when the 
instrument selector switch is moved through the 
ILS-OUTBND position to the ILS-LCL or ILS- 
FINAL position and then returned to ILS-OUTBND, 
the bank steering bar will appear. To drive the bank 
steering bar out of view place the steering bar (needle) 
switch ON then OFF. 


Command Markers. 


Command markers are double lined moving indexes 
located on the AMI, AVVI and HSI. The markers 
serve as memory indexes, and provide visible indi- 
cations of desired altitude, airspeed, and heading 
information in relation to the horizontal and vertical 
reference lines. Command readout windows numeri- 
cally display the selected information below the 
corresponding scales of the AMI, AVVI and the HSI. 
The markers are fly-to indexes. Depending on their 
position in relation to the horizontal or \ urtical 
refernce lines a corresponding stick, rudder, or 
throttle movement is required to align the marker 
with the fixed horizontal or vertical index line. 


Note 


If the command slewing switch is moved 
to the detented position on the right, the 
command airspeed marker will align with 
the fixed index and continuous presenta- 
tion of the airspeed will then be displayed 
on the moving scale and in the readout 
window. 


Instrument Tolerances. 


Possible span of the integrated instrument readings 
between the front and rear cockpits are as indicated 
below. Allowances have been made for extremes 
of tolerance bands although the instruments are 
within specification requirements. 


Altitude Vertical Velocity Indicator (AVVI). 
Altitude scale 50 feet 


150 ft/min at 0 ft/min 
1000 ft/min at 40,000 ft/min 


Vertical Velocity 


Attitude Director Indicator (ADI). 


Pitch and roll 2 degrees 
Airspeed Mach Indicator (AMI). 
Mach scale 0.010 Mach 
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Command Mach marker 0.010 Mach 
Max allowable mach number 0.020 Mach 
Airspeed indicator 4 knots 
Command airspeed marker 10 knots 
Accelerometer 0.2G 


Horizontal Situation Indicator (HSI). 


Heading 1 degree 


Distance to go 8 Nautical miles 


integrated Flight Instrument System Operation. 


A typical flight will be described here to provide a 
means of familiarizing the pilot with the system 
and use of the command markers as memory 
indexes, This does not attempt to cover techniques 
nor all the functions of the system but covers only 
the manual mode. 


Before Takeoff. 
1. Steering bar switch — ON. 
2. Instrument selector switch — MAN. 
3. Align aircraft on runway. 


4, Rotate heading set knob on HSI until bank 
steering bar on the ADI centers. 


5. Set command Mach marker to desired climb 
Mach by use of the slewing switch and refer- 
ence to the Mach readout window on the 
AMI. 


6. Set command airspeed marker as desired 
(wheels up, takeoff speed, etc.) by use of the 
command airspeed slewing switch and com- 
mand airspeed readout window on the AMI. 


_ 7. Set cornmand altitude as desired (level-off 
altitude, etc.) by use of the command altitude 
slewing switch and command altitude readout 
window of the AVVI. 


8. Check compass sync, and ADI pitch trim knob 
position, 


Takeoff. 


Accomplish normal takeoff. After lift-off, heading 
and attitude information is easily available by refer- 
ence to the bank steering bar and sphere of the ADI. 


After Takeoff. 


Allow the aircraft to accelerate to best Mach number 
set in to the AMI prior to takeoff. When the com- 
mand Mach marker coincides with the horizontal 
index, adjust controls to hold the marker in align- 
ment with the index. As the command altitude is 
approached the command marker will start descend- 
ing toward the horizontal index. Monitor the verti- 
cal velocity scale for indications of the rate at which 
the Command altitude is being approached. Apply 
controls to bring the altitude marker in alignment 
with the horizontal index. After level-off, set de- 
sired airspeed or Mach using the slew switches and 
readout windows and any desired heading using the 
heading set knob and heading marker of the HSI. 
Accelerate until command markers are aligned with 
the horizontal reference line, and bank to desired 
heading, keeping the bank steering bar centered 
during bank and roll out. The aircraft heading is 
numerically shown in the course selector window 

of the HSI when in manual mode. When making 
turns, if airspeed falls, the command marker will 
move below the horizontal index on the AMI indi- 
cating to the pilot that forward stick or increased 
throttle is required to align the marker with the 
fixed index. 


Before Landing. 


Set descent airspeed by use of the command airspeed 
slewing switch and command airspeed readout win- 
dow on the AMI. Set the desired approach altitude 
by use of the command altitude slewing switch and 
readout window on the AVVI. Any variation in 
airspeed during letdown is immediately detected if 
the command airspeed marker moves from the 
horizontal reference line, Monitor the vertical velocity 
scale for indications of the rate at which the com- 
mand altitude is being approached. Level off so the 
command altitude marker is aligned with the hori- 
zontal reference line. Set approach airspeed by 
using the slew switch and readout window. During 
final approach and flareout the angle of attack scale 
on the AMI is monitored to insure proper margin of 
speed to complete a normal (flaps down) Janding. 
The best approach, 50 foot obstacie and touchdown 
speeds are indicated by aligning portions of the final 


approach symbol with the fixed index line. That 
portion of the final approach symbol near the 

letter A (in the word FINAL), when aligned with 
the fixed index line, defines the angle of attack 
corresponding to the recommended speed for final 
approach. The letter F corresponds to the optimum 
50 foot obstacle speed and that section midway 
between the final approach symbol and the hatched 
minimum safe speed area represents the angle of 
attack corresponding to the reeommened touchdown 
speed. 


Note 


The position of the final approach symbol 
is only valid when the aircraft is in the 
landing configuration (gear and TE flaps 
down). 


® The most useful feature of the angle of 
attack scale is that the optimum approach 
speed will always be at the same indica- 
tion regardless of aircraft gross weight. 
Therefore, if this fixed optimum angle 
of attack is held the speed will automat- 
ically be correct for various gross weights. 
The same is true for the 50 foot obstacle 
and touchdown speeds. 


INSTRUMENT SELECTOR SWITCH. 


Since the attitude director and horizontal situation 
indicators of the integrated flight instrument sys- 
tem receive electrical signals from a number of 
navigational systems, an instrument-selector switch 
(27, figure 1-3) on the main instrument panel 
selects any one of the six available modes of opera- 
tion. The switch is operative in the cockpit with 
control of the FLIGHT take-over system. The 
switch is a rotary detented type, placarded INSTRU- 
MENT SELECTOR having the following positions: 
MAN (manual), DOPPLER, TAC (Tacan), ILS 
OUTBND, ILS LCL (localizer)-and ILS FINAL 
(and an additional DL position on aircraft). 
With the switch in MAN position, the following 
indications appear on the horizontal situation indi- 
cator: The MAN mode indicator light is illuminated, 
the compass card indicates aircraft heading {in all 
instrument-selector switch positions), the bearing 
pointer is fixed in alignment with the upper lubber 
line, the range indicator is covered, the course arrow 
is aligned with the upper lubber line, the course- 
selector window indicates aircraft heading, the 
heading marker indicates manually set heading, the 
to-from indicator is out of view, and the course 
deviation indicator is centered in alignment with 
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the course arrow. With the switch in MAN the fol- 
lowing indications will appear on the attitude direc- 
tor indicator; glide slope warning flag, the glide slope 
indicator and pitch steering bar will be out of view. 
The attitude sphere, turn and slip indicator, and the 
bank steering bar will function normally in any of 
the switch positions. The bank steering bar indicates, 
when centered, that the desired heading is being 
maintained. For indicator displays when the switch 
is in other positions, see figure 1-55. In addition 
there are two submodes. They are; the fire control, 
and ADF modes, which are activated when the 
freeze/fire button is depressed or the command radio 
function switch is placed in ADF. When the freeze/ 
fire button is depressed, regardless of the position of 
the instrument-selector switch or the steering bar 
(needle) switch, all information for the bank steering 
bar of the attitude director indicator is cancelled and 
the bar is used as a roll indicator. When the command 
radio function switch is at ADF, the bearing pointer 
of the HSI will indicate the bearing to the UHF sta- 
tion. The instrument-selector switch is powered by 
DC secondary power. 


TACAN RADIO AN/ARN-62. 


The equipment is the airborne portion of the short 
range air navigation system called TACAN (Tactical 
Air Navigation). It is a UHF navigation receiver 
transmitter with associated indicators that provide 
reception of bearing, distance, and tone identity in- 
formation, to show the location of the aircraft with 
respect to a specifically constructed surface naviga- 
tion beacon. A total of 126 channels are provided 
and spaced one megacycle apart. Transmission 
frequencies for distance measuring pulses transmitted 
by the radio set and returned by the ground beacon 
are in the 1025 to 1150 MC range. The receiver is 
automatically tuned to a corresponding receiving 
channel which is located in a frequency range on 
either side of the transmitting channels. Channels 1 
through 63 utilize 962 through 1024 MC, and 64 
through 126 utilize 1151 through 1213 MC. This 
system enables an equipped aircraft to obtain con- 
tinuous indications of its distance and bearing to 
any selected TACAN surface beacon located within 
a line of sight distance of up to 200 nautical miles 
(dependent upon altitude). 


Note 


If the distance range of 200 miles is 
exceeded, a range warning flag drops 
across the figures of the range indicator 
on the HSI. However, the bearing to 
the station may be shown by the bearing 
pointer on the HSI. 
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TACAN 


AN/ARN-62 


comtrol panel 


CHANNEL 


~ 


Figure 1-56 


Note (Continued) 

e If TACAN is inoperative or bearing 
signals are weak or unreliable, the 
pointer will rotate or search rapidly 
to prevent erroneous information 
from being presented. 


The TACAN radio utilizes the HSI, a control panel 
(figure 1-56), and the instrument-selector switch. 
The control panel is marked TCN and contains a 
function-switch, volume control, and two channel- 
selector knobs. Display of the information selected 
by positioning of the channel-selector knobs will 
appear on the HSI. The equipment operates at 
altitudes up to 50,000 feet. The TACAN set is 
powered by the CIN power supply and normally 
operates from the AC and DC powered modules of 
the power supply. If certain DC powered modules 
fail or command radio voltage falls below normal 
level, the command radio goes into back-up opera- 
tion (operation on AC only). At such a time, the 
CIN PWR caution light will illuminate indicating 
the TACAN radio may be inoperative. Also, in 
the event of AC secondary power failure, the 
TACAN set would be inoperative. 
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ranster Outton 
in each cockpit, Shown illuminated 
for information only, 


Note 


The bearing pointer presents both mag- 
netic and relative bearing to the station 
selected, as long as the HSI compass 
card is functioning normally. If there is 
a malfunction in the compass system or 
compass card, the bearing pointer infor- 
mation should be considered unreliable 
until verified by radar or other naviga- 
tional aids as either relative or magnetic 
bearing. 


When in the TACAN mode, the bearing 
pointer will search, or rotate if signals 
from the TACAN radio are unreliable or 
weak. Occasionally TACAN equipment 
will misinterpret received signals and in- 
dicate a false bearing which will be 40 
degrees or a multiple of 40 degrees in 
error. These errors may be on either side 
of the correct bearing and occur because 
the bearing search stopped at a false point. 
Recycling the search mode by switching 


Note (Continued) 
to another frequency and back to the 
desired one, or by turning the TACAN 
equipment OFF then ON, will usually 
result in a correct bearing indication. 


Tacan Control Transfer (Take-Over) Buttons. [F] 


The Tacan control transfer (take-over) button 
(figure 1-62) permits transfer of TACAN control 
between cockpits. The buttons are solenoid-held 
pushbutton switches placarded TACAN, and press- 
ing the button in either cockpit transfers control of 
the TACAN radio to that cockpit. Each TACAN 
take-over button contains an integral legend type 
indicator light which illuminates displaying NO 
CONTROL in the cockpit that does not have control 
of the TACAN control panel. The button is pow- 
ered from DC secondary power and the indicator 
light is powered by AC primary power. Refer to 
section I for details of the control transfer (take- 
over) system. 


Note 


(F] Using the Instrument Selector Switch to 
control display selection in both cockpits, 
the FLIGHT control transfer (take-over) 
button in the cockpit desiring control 
must be depressed. Course selector knob 
selection transfers with TACAN take-over. 


{Ff} Anytime the instrument mode selector 
switch is at TAC, TACAN information is 
presented in both cockpits regardless of 
cockpit having control of the TACAN. 
However, TACAN course information will 
be correct only in the cockpit with TACAN 
contro} unless identical courses are 
selected. 


Channel-Selector Knob. 


The channel-selector knob (figure 1-56) selects the 
desired navigation beacon channel. The left-hand 
knob selects the tens and hundreds figures of the 
beacon channel number, and the right-hand knob, 
the unit figure. Combinations of settings may be 
made from 00 to 129, but the equipment operates 
on channels 12 to 126 only. The frequencies se- 
ected are shown in a window marked CHANNEL. 


Function Switch. 
The function switch (figure 1-56) has three positions 


marked OFF, REC, and T/R. When CIN power is 
available, power is applied to a time-delay relay and 
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to the TACAN set regardless of the position of the 
function-switch. The time-delay relay closes after 
about 70 seconds and remains closed as long as power 
is applied. Filament voltage is thus applied to the 
TACAN even though the function-switch is in the 
OFF position and provides the so-called “Stand-by” 
condition. The REC position places the receiver 
portion of the equipment into operation so that only 
bearing information is furnished with no warm-up 
delay. In the T/R position, the airborne equipment 
transmits a distance-measuring pulse, and receives 
corresponding reply pulse from the ground beacon 

to furnish distance information, in addition to bearing 
information. The distance information is displayed in 
the range indicator of the HSI. While the indicator 

is searching for the correct range, the rotating num-~ 
bers are partially covered by a range warning flag. 
When the function switch is in the REC position, 

the numbers remain stationary and are partially 
covered by the range warning flag. The range warning 
flag warns the pilot against reading incorrect distance 
indications. The OFF position places the set in ““‘Stand- 
by”’ providing power is available, and no delay occurs 
when the power control switch is returned to REC or 
T/R. 


Volume Control. 


A control (figure 1-56) marked VOL is provided for 
adjusting the volume of the audio identification signal 
received from the beacon. Clockwise rotation increases 
the volume. 


Instrument Selector Switch. 


Foy TACAN functions and associated instrument 
displays, see INSTRUMENT SELECTOR SWITCH 
in this section. 


Horizontal Situation Indicator, 


For TACAN functions see HORIZONTAL SITUA- 
TION INDICATOR in this section, 


Operation of AN/ARN-62 Radio Set. 


In the [F) bearing and distance will be displayed 
and the identification tone heard in both cockpits 
when the instrument selector switch is in TAC in 
the cockpit with FLIGHT control. 


[fF] 1. TACAN (take-over) button in cockpit taking 
control — Depress. 


(F] 2. FLIGHT (take-over) button in cockpit taking 
control — Depress. 
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Note 


The FLIGHT and TACAN take-over 
buttons in the cockpit not having con- 
trol of these functions illuminates, dis- 
playing the legend, NO CONTROL. 


. Instrument-selector switch — TAC, and observe 


that mode light on HSI is illuminated and dis- 
plays TAC. 


. Function-selector knob on compass control 


panel — SLAVED. 


. Selected desired TACAN frequency. 
. Function switch — T/R or REC, 


. Identify station and adjust volume to desired 


level. 


. Manually set into the HSI course selector win- 


dow the Tacan course which it is desired to fly. 
The course arrow and course selector window 
will display the selected TACAN course. 


. Check the HSI (and in rear cockpit if applica- 


ble) for the following: 


a. Bearing to the Tacan station as indicated by 
the bearing pointer. 


b, Course deviation indicator for deviation 
from the selected Tacan course, 


c, To - from indicator indication. 
Note 


If the function-switch is at T/R, the range 
indicator will show a decrease in mileage 
as the aircraft approaches the Tacan bea- 
con and an increase in mileage as the air- 
craft flies away. 


The receiver may not lock-on in either 
distance or bearing when switched to a 
station in the immediate vicinity of the 
aircraft. If this occurs, turn the function 
switch to OFF and then back to either 
T/R or REC. Normal operation should 
follow. 


If the TACAN set appears to be inopera- 
tive on any mode, select other stations 


prior to assuming that the airborne equip- 
ment is malfunctioning. 


10. The TACAN set may lock-on to a false bearing 
which will be 40 degrees or a multiple of 40 
degrees in error. (The HSI range indicator 
DME display is not affected by false lock-on.) 
Accomplish the following for a false lock-on. 


a. Cross check for false lock-on with ground 
radar, R-14 radar, and/or dead reckoning. 
This is especially important when switching 
channels or turning set on. 


b. If false lock-on is suspected, switch to another 
channel, check for correct bearing and then 
switch back to the desired channel. 


ce. Check for correct lock-on. 


d. if false lock-on is still suspected, turn set 
OFF, then ON, 


e. Recheck for correct lock-on. 


f. If false lock-on persists, utilize the other aids 
or equipment available. 


11. Check the course deviation indicator (CDI) on 
the HSI for course information. The course 
deviation indicator is always directional in the 
TACAN mode. Correction should be made 
towards the indicator to correct towards the 
selected TACAN course. 


12. Move the function switch to OFF to place the 
equipment in standby operation. 


ILS RADIO RECEIVER SET AN/ARN-61. 


The AN/ARN-61 radio is a VHF navigation receiver 
with associated indicator and controls that provide 
visual and aural reception information of the localizer, 
glide slope, and marker beacon facilities when making 
an instrument landing system (ILS) approach. The 
localizer and glide slope operate on 20, fixed, sepa- 
rate frequency channels. The localizer frequencies 
range from 108.1 to 111.9 MC. The glide slope 
frequencies range from 329.3 to 335.0 MC. The 
selected localizer frequency is shown in a window 
marked LOC FREQ MC on the control panel. The 
selection of the glide slope frequency is automati- 
cally paired with the localizer frequency and not 
displayed. Whenever the aircraft is over or adjacent 
to a 75-megacycle marker beacon facility, the marker 
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S 
@ 
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{F] Contro! transfer button 
in each cockpit, Shown iljum— 
inated for information only, 


Figure 1-57 


beacon receiver will illuminate the marker beacon 
indicator light and delivery the transmitted audio 
signal to the headset, provided the ILS receiver is 
ON. Two warning flags become visible adjacent to 
the glide slope indicator and at the upper end of 
the bank steering bar on the attitude director indi- 
cator (ADI) whenever the signal level from the 
selected frequency is too weak to be reliable. The 
AN/ARN-61 control panel (figure 1-57) is marked 
ILS and has a function switch, volume control and 
frequency selector knob. In the [F] a control trans- 
fer button in each cockpit placarded FLIGHT per- 
mits transfer of ILS radio control between cockpits. 
Display of on course, glide slope, and marker beacon 
information will appear on the horizontal situation 
and attitude director indicator and by illumination 
of the marker beacon light. The ILS receiver is 

tied into the AFCS to provide selection of an 
automatic instrument landing apprach. When used, 
the aircraft is guided to the landing runway by the 
AFCS. No control movement by the pilot is re- 
quired until 200 feet above terrain, at which time 
the pilot assumes control. If the AFCS emergency 
disconnect lever (in either cockpit of the [F] ) is 
used, stab-aug will have to be reengaged. The ILS 
system is powered by the CIN power supply and 
normally operates from an AC powered module of 


the power supply. If the AC powered ILS CIN 
module fails or AC or DC secondary power fails, 
the ILS set will be inoperative. 


Flight Control Transfer (Take-Over) Button. [F] 


The flight control transfer (take-over) button in 
each cockpit (figure 1-62) permits transfer of [LS 
radio control between cockpits and is powered from 
DC primary power. The buttons are solenoid-held 
pushbutton switches placarded FLIGHT, and press- 
ing the button in either cockpit transfers control of 
the ILS radio to that cockpit. The button in each 
cockpit contains an integral legend type indicator 
light which illuminates and displays NO CONTROL 
in the cockpit that does not have control of the ILS 
set. The button is powered’by DC primary power 
and the indicator light is powered by AC primary 
power. See section I for details of the control trans- 
fer (take-over) system. 


Frequency-Selector Knob. 


The frequency-selector knob (figure 1-57) located 
on the control panel selects the localizer frequency 
desired. One rotation of the knob covers the full 
range of the frequency display. A detented position. 
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is provided for each frequency increment in the 
localizer range of 108.1 to 111.0 MC. Display of 
the frequency is in odd tenths of a megacycle and 
shown in the window marked LOC FREQ MC. The 
glide slope frequency is automatically paired with 
the localizer frequency and is not shown. Rotating 
the knob clockwise increases the frequency shown. 


Function Switch. 


The function switch on the contro] panel (figure 
1-57) placarded POWER has two positions: OFF, 
and ON. The OFF position deenergizes the equip- 
ment except the vacuum tube heaters which have 
80 percent of normal voltage applied to them. The 


ON position energizes all functions of the equipment. 


Volume Control. 


The rotary volume control on the control panel 
(figure 1-57) is marked VOL, adjusts the volume 
of the combined audio identification signals re- 
ceived from the localizer and marker beacons. 
Clockwise rotation increases the volume. 


Marker Beacon Light. 


The marker beacon light (figure 1-60) on the main 
instrument panel displays MARKER BEACON and 
when illuminated indicates that the aircraft is di- 
rectly over an ILS marker when using the ILS navi- 
gation system. The light is powered from DC 
primary power. 


Instrument Selector Switch. 


For ILS functions and associated instrument displays 
see INSTRUMENT SELECTOR SWITCH, in this 
section, 


Attitude Director Indicator. 


For ILS function, refer to ATTITUDE DIRECTOR 
INDICATOR in this section. 


Operation of AN/ARN-61 Radio. 


(F]) The frequency selected is only displayed on the 
contro} panel in the cockpit in control of the ILS 
system. Display of localizer glide slope, marker 
beacon and identification tone is operative in both 
cockpits if the instrument selector switch in the 
cockpit with control of the ILS system is in ILS 
FINAL or LLS-LCL. All the above indications will 
also be displayed in ILS OUTBND with exception 
of glide slope. 
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. FLIGHT take-over button in cockpit taking 


control of the ILS radio — Depress. 


. Function switch — ON. 
. Select the loealizer frequency to be used. 


. Identify ILS facility and adjust volume to a 


comfortable level. Do not turn volume down 
completely as some ILS stations broadcast 
traffic instructions on the localizer frequency. 


. Set the localizer inbound course in course- 


selector window of the HSI. 


. Instrument-selector switch — ILS LCL. 
. Steering bar (needle) switch — ON. 


. Localizer intercept is indicated by unpegging 


and deflection of the course deviation indica- 
tor toward the center of the HSI. The correct 
bank for intercept and bracketing the localizer 
is being maintained if the bank steering bar of 
the ADI is centered. 


A normal ILS approach must not be at- 
temped if there is no deflection of the 
course deviation indicator on the HSI or 
glide slope indicator on the ADI or the 
course warning and glide slope warning 
flags are visible in a steady state as this 
indicates an inoperative or unreliable ILS 
system. If the course warning flag is visible 
the course deviation indicator on the HSI 
and bank steering bar on the ADI are 
unreliable. 


If an automatic ILS approach is made 
using the AFCS tie-in, after intercepting 
the localizer beam, the ILS switch on the 
AFCS panel must not be engaged if there 
is no deflection of either the bank steer- 
ing bar or the course deviation indicator, 
or if the glide slope indicator does not 
have an upward deflection or if either 
the course warning flag or the glide slope 
warning flags on the ADI are in view. 


Note 


If a back course intercept is made or 
flown, the front approach course must 
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Note (Continued) 
be set in the course selector window, in 
order to obtain directional indications 
from the course deviation indicator. 
The bank steering bar will be unreliable 
or nondirectional anytime the aircraft 
heading is more than 90 degrees from 
the selected localizer front approach 
course. 


. Observe position of the localizer beam by the 


position of the course deviation indicator of 
the HSI. The aircraft is on the localizer course 
when the course deviation indicator is aligned 
with the course arrow, 


The ILS FINAL mode may be selected as soon 
as the aircraft is inbound at approach altitude 
on the localizer beam provided that: 


a. There is deflection of the bank steering bar 
and the course deviation indicator, 


b. The glide siope indicator has an upward 
deflection. 


c. Both the course warning and glide slope 
warning flags are not visible. 


Note 


In this mode wind drift corrections will 
be accomplished automatically. Conse- 
quently centering the bank steering bar 
will result in an aircraft flight path along 
the centerline of the localizer approach 
course, The pitch steering bar will come 
into view when switching to ILS-FINAL. 
However pitch correction should not be 
made until the glide slope indicator ap- 
proaches center. 


Glide slope indicator monitor. When the glide 
slope indicator approaches center, adjust pitch 
attitude as necessary to center the pitch steer- 
ing bar. 


Thrust — Adjust as necessary. While keeping 
the steering bars centered, adjust thrust as 
necessary to maintain desired airspeed. 


Approach — Continue. Adjust pitch and bank 
attitudes to keep steering bars centered. When 
the bars are centered, they indicate that the 
proper attitude is being held to maintain 
localizer course and glide slope, or the aircraft 
is correcting back at the proper rate. 
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Note 


Cross check, as necessary, the glide slope 
indicator and course deviation indicator 
to insure aircraft is on course and glide 
slope. 


14, Marker beacon lights ~ Monitor. Monitor beacon 
lights during approach to maintain prescribed 
altitude at appropriate check points. 


15. Minimum altitude — Check. [f visual references 
are insufficient to land at minimum altitude, ex- 
ecute published missed approach procedure, 


For auto ILS approach operation refer to AFCS in 
this section. 


DOPPLER NAVIGATION SYSTEM AN/APN-131. 


The AN/APN-131 Doppler navigation system is an 
automatic, self-contained navigator with associated 
controls and indicators that show a direction and 
distance to fly from a present position to a selected 
destination. The system computes a solution for a 
navigational problem, along a great circle course to 
a maximum of 2000 nautical miles over any portion 
of the earth’s surface, During flight the present 
position in latitude and longitude, course and dis- 
tance to a destination, ground track, ground speed, 
and drift angles are continuously displayed. The 
Doppler system is integrated with other aircraft 
systems for proper operation. These are: the all 
attitude compass system for heading information; 
the air data computer for true airspeed; the horizontal 
situation indicator for display of ground track, course 
to destination and distance to destination, and the 
attitude director indicator for steering information. 
The Doppler navigator also ties in with the automatic 
pilot to provide automatic navigation to the preset 
destination, and with the fire-control system to pro- 
vide track-hoid during the bombing modes. The 
Doppler navigation system transmits three beams of 
microwave energy to the ground through three 
antenna horns, and receives the ground reflected 
energy (echoes). The frequency of the received 
signals is compared to the frequency of the trans- 
mitted signals. The difference in frequency for 

each beam is resolved into a north-south velocity 
and an east-west velocity. These are used to com- 
pute ground track, drift, and ground speed. 

These quantities are gyro stabilized so that 
aircraft attitude has no effect for pitch and 
bank angles below 28 + 1 degrees. The 
Doppler shift is integrated with heading infor- 
mation from the all-attitude compass 
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system in the navigational computer. The computer, 
which has initial position and destination set into it 
on the Doppler control panel by the pilot, performs 
the necessary functions to provide present position 
ground track, great circle course to destination, 
ground speed, and drift angle. Display of this infor- 
mation from the computer is shown on the HSI, the 
counter windows of the Doppler control panels, and 
the ground speed and drift angle indicator. The AN/ 
APN-131 system is powered by AC secondary, and 
DC secondary power. 


Doppler Control Transfer (Take-Over} Buttons. [F] 


The Doppler control transfer (take-over) button in 
each cockpit (figure 1-62) permits transfer of con- 
trol of the Doppier system between cockpits. The 
buttons are solenoid-held pushbutton switches 
placarded NAV, and pressing the button in either 
cockpit, if the Doppler control panel heading 
reference switch in that cockpit is at DG or MAG, 
transfers control of the Doppler system to that 
cockpit. Control of the Doppler system cannot be 
taken over by one cockpit unless the Doppler con- 
trol panel heading reference switch in the cockpit 
taking control is placed at DG or MAG prior to 
engaging the NAV take-over button. If the front 
cockpit has contro] of the Doppler system and the 
Doppler heading-reference switch is placed at OFF, 
the front cockpit still retains control if the rear 
cockpit heading reference switch is placed at DG 
or MAG. The above is also true for the aft cockpit. 
The front cockpit has control of the Doppler sys- 
tem after initial application of aircraft power by 
placing the heading reference switch at DG or 
MAG whether or not the front NAV take-over 
button is engaged. If both cockpits have the heading 
reference switch at DG or MAG and the rear NAV 
take-over button is engaged, depressing the front 
NAV take-over button will disengage the rear NAV 
take-over button and the front cockpit assumes 
control. The opposite is true if the front NAV take- 
over button is engaged and the rear NAV take-over 
button is then depressed. Each NAV take-over 
button contains an integral legend type indicator 

‘light which illuminates displaying NO CONTROL 
in the cockpit that does not have control of the D 
Doppler system. The button is powered by DC 
primary power and the indicator light is powered 
by AC primary power. Brightness of the indicator 
lights are controlled by the FLIGHT INST interior 
lights control. 


Note 


Display of ground speed, drift angle, 
track, distance, latitude and longitude 
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will be continuously displayed in both 
cockpits regardless of which cockpit has 
control. 


(Fle The instrument selector switch in the 
cockpit with the FLIGHT take-over but- 
ton engaged must be set at DOPPLER to 
obtain HSI and ADI displays in both 
cockpits. 


(F)e Transfer of Doppler (engaging NAV take- 
over button) between cockpits also dis- 
engages all AFCS modes except STAB- 
AUG and transfer control of the compass 
control panel. 


(Fle Engage NAV take-over button only in 
wings level attitude to minimize heading 
change during NAV transfer. Magnetic 
compass should be cross checked after 
each transfer to insure system is operating 
within tolerances. 


Function Switch. 


The function switch (figure 1-58) is a four-position 
switch with positions placarded; SIL, SEA, NORM 
and FIX. The SIL position is used for radar silence 
when it becomes necessary during flight to discon- 
tinue transmission of microwave energy (a precau- 
tion against detection). When placed in the SIL 
position, the switch cuts off power to the transmitter, 
With no transmission and the resulting loss of Doppler 
return, the navigator, after a one second delay, will 
operate on wind memory, whenever the trackers 
cease tracking. Doppler returns from any one or 

all the antenna beams either by institution of radar 
silence or other reasons, the system will switch to 
memory operation. The SEA position switches the 
computer to a sea state condition, introducing a 
constant factor that will compensate for the over- 
water bias errors insuring true present position in- 
formation. If over a water mass and the function 
switch is not placed in the SEA position, the result 
will be an approximate three percent error in com- 
putation of present position for an average sea. The 
NORM position activates the system and is used at 
all times except when over a water mass, when radar 
silence is required, or when a new fix is to be made 
enroute, The FIX position allows the pilot to cor- 
rect his present position display automatically when 
over a preset destination radar or visual fix as long 
as the coordinates of the fix are less than 50 nautical 
miles away from the present position indicated. It 
also allows him to correct his present position dis- 
play manually as long as the correction is completed 
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Figure 1-58 


within 1 degree and 42.4 minutes of latitude and 
longitude. 


Heading Reference Switch. 


Note 


In some aircraft, between serial numbers The heading reference switch (figure 1-58) is a 


58-1171 through 60-470, a gyro simulator 
has been installed in the CU448 Doppler 
antenna in place of the standard gyro. 
These aircraft will have the notation, 
“MOD-5” grease-pencilled on the Doppler 
antenna unit in the right, auxiliary, elec- 
tronic compartment. The simulator sup- 
plies fixed pitch (2% degree) nose up 
signals, and zero degree roll signals, to 

the Doppler system. Doppler data is, 
therefore, not corrected as a function of 
actual aircraft attitude. When performing 
in the dive bombing mode it is necessary 
to place the operate switch in the SIL 
position. This places the Doppler system 
in memory mode and assures that the 
solution light will function normally. On 
these aircraft the memory light will not 
illuminate at 28 +1 degree pitch and/or 
bank. 


three-position rotary switch used to select the 
source of heading information. The positions are 
placarded OFF, DG, and MAG. When at OFF, the 
Doppler system is inoperative. The DG mode is 
used for latitudes above 75 degrees where the 
variation cam in the AN/APN-131 becomes unreli- 
able. With the all-attitude compass function selector 
knob (figure 1-46) in the DG position, the gyro of 
the all-attitude compass system is freed from the 
control of the magnetic north-seeking transmitter, 
and is now latitude corrected. The compass system 
can now be set to indicate true north and to feed 
heading information corrected to true north into 
the Doppler computer. The MAG position utilizes 
the all-attitude system directional gyro for inputs 
of magnetic heading and should be used at all lati- 
tudes except high, or polar. In this mode of opera- 
tion, the compass system function-selector knob 
must in the SLAVED position to feed magnetic 
north reference signals to the Doppler computer. 
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Note 


The Doppler navigator uses heading infor- 
mation from the all-attitude directional 
control gyro. For conventional navigation 
(MAG position on heading reference 
switch) the compass control panel function 
selector knob must be in the slaved posi- 
tion, For polar grid navigation beth the 
heading reference switch and the compass 
controler function selector knob must be 
set at DG. 


® When the all-atititude compass function 
selector knob is left at SLAVED and the 
AN/APN-131 heading reference switch is 
set to DG, the present position readout 
will be in error, 


@ DG mode will introduce errors when used 
with conventional charts, The extent of 
the error varies as a function of meridian 
convergence angle. 


Course-Selactor Switch. 


The course-selector switch (figure 1-58} is a two- 
position rotary switch placarded COURSE, with 
positions A and B. When positioned to A or B, 
the course and distance computation to the re- 
spective preset destination (A or B) are indicated 
on each HSI. 


Coordinate Display Switch. 


The coordinate display switch (figure 1-58) is a 
fiye-position switch with positions placarded; 
FRES, DEST A, DEST B, RIP, and VIP, and is 
uséd to set the present position and destinations 
into the counters, or select visual or radar means 
for a position fix in flight. PRES is used to set 

the present position of the aircraft in latitude and 
longitude into the counter windows. DEST A is 
used to set the prime destination or a preset check 
point, and DEST B allows any alternate destination 
to be set if a prime destination was set on DEST 

A, of a prime destination to be set if a preset check 
point was set on DEST A. The two knobs that 
control the counters can slew them in either direc- 
tion. The RIP (or radar fix) pasition is used te 
automatically fix present position of the AN/APN- 
131 system while in flight, Guide the aircraft so 
that the fix point moves down the azimuth cursor 
on the radar scope. At the exact moment the fix 
point reaches the junction of the azimuth and range 
cursors, turn the function switch to the FIX posi- 
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tion for an instant, and then place the switch at the 
desired mode of operation. If a position error exists, 
the correct stepper motor(s) Is energized turning the 
present position counters until their value is within 

1 MEN latitude and 1.3 MIN longitude of the exact 
position. The VIP (or visual fix) position is essentially 
the same as the RIP position except that the pilot 
places the function-switch in the FIX position when 
visually over the preset check point. 


Note 


The tolerances listed above are established 
for the AN/APN-131 computers and are 
not representative of the over-all system 
accuracies. 


Instrument-Selector Switch. 


The instrument-selector switch (27, figure 1-3} is a 
rotary type, detented switch located on the main 
instrument panel. The switch is used to select a 
specific navigation system for display of information 
on the HSI and ADI. With the switch in the DOPP- 
LER position, the bearing pointer, course arrow, 
heading marker, and range indicator of the HSI, and 
the bank steering bar of the ADI respond to signals 
from the Doppler navigation system. 


Nate 


fF} The cockpit with the FLIGHT contral 
{take-over} button depressed has control 
of the instrument mode selector switch. 


Memory Indicator Light. 


The memory indicator light (figure 1-58), on the 
Doppler control panel is placarded MEMORY. 
Humination of the light while the aircraft is an 
the ground indicates the heading reference switch 
is at DG or MAG, that power is being supplied to 
the Doppler navigator and that the aircraft speed 
is less than 127 knots, Whumination of the light 
during flight indicates that the Doppler navigator 
is operating on wind memory, The Doppler wil 
automatically switch to memory for any of the 
following conditions. 


@ When the function-switch is positioned to SIL. 
® When transmitter power is inadequate. 


e When pitch or bank angles are greater than 
28 £1 degree. 
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Note 


On aircraft S/N 58-1171 through 60-470 
in which a gyro simulator is installed 
instead of a standard gyro, the memory 
light will not light or the Doppler auto- 
matically switch to memory operation 
when the pitch or bank angles are greater 
than 28 +1 degrees. 


In memory operation, the ground velocity and 
distance traveled are computed by using the stored 
wind, heading from the all attitude compass sys- 
tem, and airspeed from the CADC. When the 
Doppler system returns to normal operation, the 
light will go out. The light can be dimmed by 
rotating the light istelf. On [Db] @ aircraft the 
memory light is dimmed by positioning the WARN 
LTS switch on the interior lights panel to DIM. 


Ground Speed and Drift Angle Indicator. 


The ground speed and drfit angle indicator (figure 
1-59) is located on the main instrument panel and 
displays the true ground speed in knots and de- 
grees of drift, left or right. On aircraft @ 


through [D-634] N/C/W the indicator is located 
on the right console. The ground speed is displayed 
in a counter window in knots. The needle and count- 
ers are operated by Doppler signals. The instrument 
does not indicate correctly until the aircraft speed 
exceeds between 127 and 147 knots, and a switch 

in the Central Air Data Computer closes at which 
time the memory circuit is activated and the memory 
light goes off. Ground speed and drift angle are 
displayed continuously in both cockpits whenever 
the heading reference switch is placed in MAG or 
DG in the cockpit that has NAV control. 


Attitude Direction Indicator. 
For display of Doppler information, see ADI (Atti- 
tude Director Indicator) and figure 1-52. 


Horizontal Situation Indicator. 


For display of Doppler information on this indica- 
tor, se HORIZONTAL SITUATION INDICATOR, 
and INSTRUMENT SELECTOR SWITCH in this 
section. 
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Operation of AN/APN-131 Doppler System. 
Preflight. 
Note 


(F] Control of the Doppler system cannot be 
transferred from one cockpit to another 
unless the heading reference switch in 
that cockpit is at DG or MAG, prior to 
engaging the NAV (take-over) button. 
When power is initially applied to the 
aircraft, the front cockpit has control 
of the Doppler system whether or not 
the NAV (take-over) button is engaged. 


1. Heading reference switch — Set as required. 
2. Function-switch — NORM, 


fF] 3. NAV (take-over) button of cockpit in control 
of Doppler system — Engage. 


(Fl 4. FLIGHT (take-over) button of cockpit in 
control of Doppler system — Engage. 


on 


. Instrument selector switch ~- DOPPLER. 
Check that the NAV mode indicator light on 
the HSI is Hluminated. Allow a minimum of 
one minute warmup lime before proceeding 
in order to prevent erroneous counts from 
being fed into the navigation computer from 
previous residual counter settings. 


6. Steering bar (needle) switch — ON. 


7. Course warning flag on ADI and range warning 
flag on HSi — Out of view. 


Disappearance of the flags indicates warmup is 
completed. If the flags do not disappear after one 
minute, cycle the heading reference switch to 
OFF and back and allow one more minute for 
warmup. 


8. Set destination A. 


Coordinate display switch — DEST A, use 
slew knobs to set coordinates of destination 
A in coordinate indicator windows. 


9. Set destination B. 


Coordinate display switch — DEST B, use 
slew knobs to set coordinates of destination 
B in coordinate indicator windows. 
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10. Set present position, 


Function-switch — FIX, coordinate display 
switch — PRES, use slew knabs to set coordi- 
nates of present position in coordinate indica- 
tor windows. Return function-switch to NORM. 


Note 


Destinations A and B may be rechecked by 
switching the coordinate display switch back 
to DEST A or DEST B, 


11. Course selector switch — COURSE A. Check 
distance and magnetic bearing on HSI. 


The Doppler is naw ready to begin solving the 
navigational problem for the great circle course 
and distance to destination. When the aircraft 
is in motion, the coordinate indicator will auto- 
matically show the changing present position. 


Steering and situation data is displayed on the ADI 
and the HSI. The bank steering bar of the ADI indi- 
cates the direction to steer to make good a great 
circle course. The heading marker of the HSI shows 
the heading to fly to make good a Doppler great 
circle course, The course arrow indicates an actual 
magnetie ground track; the bearing pointer indicates 
the great circle course to a preset destination, and 
the range indicator, the distance to go to a check 
point or preset destination. Ground speeds and 
drift angles are read directly from the ground speed 
and drift angle indicator. Drift angle is shown by 
the indicator needle in degrees either to the left or 
right, and ground speed directly in knots in the 
counter window. 


When it is intended to operate over water, turn the 
operate switch to SEA for water bias compensation 
just prior to leaving land. The system is designed so 
that it will continue to operate in a normal manner 
as long as the sea is not calm, Normal operation is 
indicated by the ground speed and drift angle read- 
ings being the same over the water as they were over 
land. As long as the system gives good ground speed 
and drift angle readings at the SEA position, the 
pilot can update the wind information at any time 
by switching from SEA to NORM for approximately 
10 seconds, then back to SEA. The system must be 
operating normally at the SEA position for this 
procedure to be effective. However, if the system 

is not operating normally at the SEA position be- 
cause of a calm sea (memory light ON), the operate 
switch should be placed at SIL which will force the 
system into memory operation. The cperate switch 


should then be changed from SIL to SEA periodi- 
cally to determine whether the surface condition 
of the water will give good readings. 


Note 


If the ATM cuts out and is restarted, the 
Doppler should time in when normal 
voltage is available. If not, turn the head- 
ing reference switch to OFF, then back 
to its previous position to activate the 
system. The present position counters 
must be checked, and if resetting the 
coordinates is required, turn the function- 
switch to FIX and set in present position, 
then turn switch back to NORM. 


@ Upon experiencing unanticipated memory 
operation, determine if ground speed and 
drift angle indications are normal or er- 
ratic. If normal; continue to navigate by 
Doppler. If erratic; use other means to 
navigate, At least one minute before 
approaching a position for which the 
coordinates are known, recycle the 
Doppler by positioning the heading 
reference switch to OFF, then return it 
to its previous position. If normal 
operation returns, make a present posi- 
tion fix when over the known position. 


En Route Fix. 


Present Position (Manual) Fix. When a flight is planned 
over a point where the coordinates are known 
(check point), the present position coordinates may 
be checked and if necessary corrected. (The co- 
ordinate display switch is normally in the PRES 
position.) 


1. When over check point, if the coordinates on 
the longitude and latitude indicator are not 
correct, place function-switch to FIX. 


2. N-S and E-W slew switches — Operate to set-in 
the check point coordinates on the longitude 
and latitude indicators. 


8. Function-switch — NORM. 
Note 
The distance traveled during the fix pro- 
cedure will be automatically compensated 


for provided the fix is completed within 
the distance travel limits of 102.4 minutes 
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of longitude and 102.4 minutes of 
latitude. (Longitude equivalent mileage 
is reduced as distance from the equator 
is increased.) 


TACAN — VIP Fix. When the gross doppler present 
position errors are suspected and flight is within 50 
miles of a TACAN station as indicated on the HS], 
the present position coordinates may be checked 
and corrected if necessary by flying over the TACAN 
station. 


1, Set the TACAN coordinates in DEST A or B 
and place the course switch to A or B 
respectively. 


2. Select TAC position on the instrument selector 
switch and observe the distance to the TACAN, 
then select DOPPLER position on the instru- 
ment selector and compare the doppler distance 
to the TACA,J distance. 


3. If the difference in distance is greater than one 
nautical mile, place the coordinate display 
switch in VIP position and select TAC on the 
instrument selector switch, 


4. Observe the HSI bearing pointer. When it re- 
verses direction, place the function switch to 
FIX, and after a moment back to NORM (SEA 
or SIL respectively). 


Note 


The distance traveled during the fix pro- 
cedure will be automatically compensated 
for provided the fix is completed within 
the distance travel limits of 102.4 minutes 
of longitude and 102.4 minutes of latitude. 
(Longitude equivalent mileage is reduced 
as distance from the equator is increased.) 


e If latitude and longitude fixes are set 
simultaneously the doppler becomes 
unreliable. 


EMERGENCY EQUIPMENT. 
MASTER CAUTION SYSTEM. 


The master caution system consists of a caution 
light panel and a master caution light (figure 1-60). 
Failure of an associated system will cause a light 

on the caution panel to illuminate together with 

the master caution light. Depressing the master 
caution light extinguishes it; however, the individual 
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caution light will remain illuminated until the mal- 

function is corrected. Subsequent malfunction will 
again illuminate the master caution light. The sys- 

tem is powered by DC primary power. If the boost 
pump caution lights illuminate, the master caution 

light will not illuminate. 


Caution Light Panel Test Button. 


The caution light panel test button (figure 1-60) 
incorporated on the caution light panel is placarded 
PUSH TO TEST and is provided to test the caution 
lights, If only DC primary power is available, only 
those lights powered by primary power will illumi- 
nate. DC secondary power must be available to 
test the lights powered by DC secondary power. 


Note 


Depressing the test button is a functional 
test of the lights only, and not of the 
complete warning circuits. 


[F] @ Depressing the bution in the front cock- 
pit illuminates lights on the caution panel 
in both cockpits. The test button in the 
rear cockpit is electrically deactivated. 


Master Caution Light. 


The master caution light (figure 1-60) placarded 
MASTER CAUTION, is located on the main instru- 
ment panel and is powered by DC primary power. 
The light will illuminate, together with any indi- 
vidual caution light located on the caution light 
panel, when a malfunction occurs, and will remain 
lit until the malfunction is corrected or the master 
caution light is depressed to reset the light. In the 
(F) aircraft, both master caution lights will go out 
if either master caution light is depressed. When 
the master caution light is reset, any illuminated 
light on the caution light panel will remain lit until 
the malfunction has been corrected. The master 
caution light will go aut with the last extinguished 
light on the caution light panel except the boost 
caution lights, If the boost pump caution lights 
are illuminated, the master caution light will not 
illuminate. The master caution lights will not illu- 
minate if any of the following legend type caution 
lights illuminate: AIR REFUEL DISC, HI-TOSS 
PULL UP, 4G MAX, any of the DCU-59/A or 
DCU-102/A UNLOCKED, and WARN, and on [F] 
aircraft any of the NO CONTROL legend lights 

on the takeover contro! buttons. 
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Warning and Caution Lights Switch. 


The warning and caution lights switch (figure 1-60) 
is placarded WARN LTS with three positions, 
BRIGHT, DIM, AND a spring-loaded, unmarked 
OFF position. The switch controls the intensity of 
the -warning, caution, and indicator lights and is 
powered by DC primary power. Dimming can only 
be accomplished if the thunderstorm light knob is 
in the off position. The BRIGHT and DIM posi- 
tions will be inoperative unless the flight instru- 
ment light knob is first actuated, and is between 10 
and 90 percent of rotation of the flight instrument 
knob, any warning, caution, or indicator light 
which had previously been dimmed will be restored 
to full bright even though the warning and caution 
lights switch is actuated to the DIM position. The 
lights will also reset to bright automatically when- 
ever the flight instrument light knob is at OFF or 
MAX position, or whenever DC primary power is 
not available. The MASTER CAUTION light will 
not dim, 


ENGINE FIRE WARNING SYSTEM. 


The engine fire warning system consist of seven, 
normally open, thermal switches located in the 
engine compartment, and a red legend type light 
marked FIRE, and a test button (not in rear cockpit) 
(figure 1-60) on the main instrument panel. If 
temperatures reach the predetermined setting of the 
thermal switches, the warning light will burn steadily 
when DC primary power is energized. The fire 
warning and overheat press-to-test button is plac- 
arded PRESS TO TEST, and is actuated to check 
both the fire warning and the engine overheat light 
and thermal switch circuits. 


ENGINE OVERHEAT WARNING SYSTEM. 


The engine overheat warning system consists of 20, 
normally open, thermal switches located in the 
engine compartment and aft fuselage, a red legend 
type light marked O’HEAT and a test button (not 
in rear cockpit) (figure 1-60) on the main instru- 
ment panel. When the temperature increases to 
the thermal switch setting, the switches will close 
and the warning light will blink if DC primary power 
is energized. The fire warning and overheat press- 
to-test button is placarded PRESS TO TEST, and 
is actuated to check both the engine overheat, and 
the fire warning light and thermal switch circuits. 


CANOPY BREAKER 


Figure 7-67 


FIRE EXTINGUISHING SYSTEM [1060] C/W. 


A fire extinguishing system is provided to protect 
the engine compartment and the bomb bay area. 
Each compartment is an independent system. The 
engine compartment system consists of eight nor- 
mally open thermal switches for fire detection, 
four fire extinguishing suppressor units and a control 
unit. The bomb bay area system is identical to the 
engine compartment system except nine thermal 
switches are used. Upon detection of a fire in 
either compartment, two of the suppressor units 
will immediately discharge into the appropriate 
area. The engine fire warning light will illuminate 
indicating that fire existed in one of the surveyed 
areas. The light will go out automatically after the 
fire is extinguished. If the fire is not extinguished 
within 15 seconds after the first suppressor dis- 
charge, or if a second fire is detected, the other two 
suppressor units will automatically discharge into 
the surveyed area. A manual discharge switch is 
provided so that the pilot may actuate the fire 
extinguishing syste, which is powered by the 
battery bus, at any time. 
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Fire Extinguishing Manual Discharge Switch [1060] C/W. 


The fire extinguishing manual discharge switch (not 
in rear cockpit) located on the main instrument 

panel is a momentary contact pushbutton switch 
placarded MAN EXT. A flip cover, spring-loaded 

to the closed position must be raised to manually 
discharge the fire extinguishing agent. Depressing 

the switch will discharge the four fire extinguishing 
suppressor units in each compartment simultaneously. 


CANOPY BREAKER TOOL. 


A canopy breaker tool (figure 1-59) is mounted on 
the right canopy frame aircraft and above the left 
console aircraft. The tool is released for use by 
pulling the ring attached to a spring-loaded pin. 


CONTROL TRANSFER (TAKE-OVER) SYSTEM. [F) 


The control transfer (take-over) system permits 
transfer of system control between cockpits. The 
control transfer (take-over) system control panel in 
each cockpit (figure 1-62) has six solenoid held push- 
to-engage switches, integral yellow legend type lights 
in each switch and a spring-loaded press-to-test switch, 
to simultaneously check illumination of all six legend 
lights on the panel. Refer to figure 1-62 for take- 
over button operation and the following paragraphs 
for details of switch (button) description and sys- 
tems controlled. The FLIGHT, NAV, COMM and 
WEAPONS take-over button holding solenoids are 
powered by DC primary power and the RADAR and 
TACAN take-over button holding solenoids are 
powered by DC secondary power. When the power 
is initially applied to the aircraft, the front cockpit 
has control of all systems. In the event of a mal- 
function of the control transfer system or DC power 
failure in the system, NAV take-over control auto- 
matically reverts to the front cockpit. All other 
take-over contro] remains with the last station in 
control until DC power is restored to the take-over 
control system, at which time all control returns to 
the front cockpit. 


Note 


Before taking over a system the crew 
member taking over should actuate ail 
applicable controls to the appropriate 
positions required for system operation 
and then engage the applicable take-over 
button. 
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CONTROL TRANSFER (TAKE-OVER) SYSTEM 


comtrol panel 
AND SYSTEM OPERATION 


| 


FLIGHT NAY 


comm | RADAR | WEAPONS | 


NOTE: All buttons above shown 
illuminated for informa- 


tion only. 
REAR 
TO TAKE COMMAND OF PUSH 
Ps - TO TAKE COMMAND 
FLIGHT NAV TACAN WHEN FLYING SOLO =a. Nay? ycAe 
When flying solo or when power initially 
has been applied to aircraft, FRONT ee em 
COMM RADAR WEAPONS rect cockpit buttons do not have to be de- 


OMM RADAR WEAPONS TEST 


pressed to take control. As the legend 
light “NO CONTROL” is the only true 
indicator of what cockpit does not have 
control, all take-over buttons in the aft 
cockpit will be illuminated. 


WHEN FLYING DUAL 


FLIGHT C When flying dual, either cockpit can take 
over control of a system by engaging 
the appropriate button. The buttons as 
shown below indicate the front cockpit 
has contro! of the TACAN, RADAR, and 


COMM RADAR WEAPONS TEST 


a a O WEAPONS functions while-the rear cock- [} E-) e) 


pit has control of the FLIGHT, NAV and 
COMM functions. 


COMM RADAR WEAPONS fecy 


Figure 1-62 (Sheet 7 of 2) 


1-182 


T.0O. 1F-105D-1 


SOLO FLYING requires no take-over button operation. 
When power is initially applied to the aircraft, all buttons 


are up, and the front cockpit has contro! of all systems. 

OPERATION DUAL FLYING requires take-over button operation when 
one pilot elects to take over control of a system presently 
controlled by the other cockpit. 


FRONT COCKPIT TAKES OVER CONTROL FUNCTION 
FRONT REAR 


1. Fwd. pilot pushes button to take 
contro! of applicable system.* 


2. Button remains depressed to signify 
that the forward cockpit is in com- NO 
mand of the contro! function. CONTROL 
3. Legend light in button is out. 
4. Corresponding button in rear cock- 


pit automatically trips to its OFF 
position (flush with guard). 

5. The button will illuminate, display- 
ing the legend “NO CONTROL,” 
to caution the rear pilot that con- 
trol cannot be exercised as the 
applicable system circuits are de- 
activated. 


REAR COCKPIT TAKES OVER CONTROL FUNCTION 
FRONT REAR 


1. Rear pilot pushes button to take 
control of applicable system.* 


2. Button remains depressed to sig- 

NO nify that rear cockpit is in com- 
CONTROL mand of the control function. 
3. Legend light in button is out. 

4. Corresponding button in front cock- 


pit automatically trips to its OFF 
position {flush with guard). 

5. The button will illuminate, dispiay- 
ing the legend “NO CONTROL" 
to caution the front pilot that con- 
trol authority cannot be exercised 
as the applicable system circuits 
are deactivated. 


* NOTES: * Before a pilot fakes over a system control the radar, TBC, and sight system power will be turned 
function, he must notify the other pilot over the intercom off and all fire control information and displays in both 
of his intentions to toke over. © Before taking over radar cockpits will be fost, Anytime the rador system power is 
control, the fire-control system power switch in the cock- off for any reason, no displays are available until the 
pit taking over must be at STBY or ON. This must be fire control system power switch in the cockpit with 
done, or when the RADAR take-over button is depressed, control is at STBY or ON for five minutes. 


Figure 1-62 (Sheet 2 of 2) 
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Contro! Transfer (Take-Over) Buttons. [F] 


The control transfer (take-over) buttons (figure 1- 
62) are solenoid-held push-to-engage switches located 
on the control transfer panel on the forward right 
console and are powered by DC primary power. 
The control panel in each cockpit is identical, is 
placarded PUSH TO TAKE COMMAND OF, and 
contains six take-over buttons placarded FLIGHT, 
NAV, TACAN, COMM, WEAPONS, and RADAR. 
Each button contains an integral legend type light 
which illuminates when power is available and the 
cockpit does not have control of the particular 
system. 


Note 


When DC power is first applied, all 
cockpit buttons will be disengaged 
and all front integral indicator lights 
will be out; however, control remains 
in the front cockpit and indicator 
lights in the rear cockpit are on. 


e The pilot intending to take control of 
the FLIGHT system shall notify the 
pilot with control that: he is taking 
over and check compatibility of af- 
fected controls in both cockpits before 
engaging the FLIGHT take-over button. 
The pilot intending to take control of 
RADAR , COMM or TACAN shall first 
assure that these systems are ON in his 
cockpit before taking contro] (radar 
may be on STBY or ON). If the radar 
system is not in ON or STBY prior to 
transfer, a time-in period of four to 
five minutes is required for system 
operating after the system is ON. 


@ When the front pilot takes over AFCS 
operation from the rear pilot or vice 
versa he cannot engage any AFCS 
mode except STAB-AUG until the 
FLIGHT take-over button is engaged. 
Engaging the FLIGHT take-over but- 
ton disengages all AFCS modes except 
STAB-AUG. 


® Due to a system interlock the NAV 
take-over button cannot be engaged 
unless the heading-reference switch on 
the Doppler control panel in the cock- 
pit taking over control is at MAG or DG. 


® When NAV control is transferred from 
one cockpit to the other, the HSI com- 
pass cards in either or both cockpits may 
fluctuate and/or oscillate. The amount of 
fluctuation and/or oscillation will vary and 
depends on flight conditions, system toler- 
ance, and synchronizing error. A heading 
change may occur when the fluctuations 
and/or oscialitions end. To minimize the 
heading change on the HSI compass cards 
during NAV transfer, the syne button 
should be depressed during straight and 
level flight and the synchronizing indicator 
needle approximately centered prior to 
depressing the NAV button. This will pre- 
vent a heading change on the HSI compass 
cards from exceeding two degrees, The 
change error will be removed automatically 
by the slow slave system (14-2 degrees 
per minute) and the HSI compass cards 
should return to the proper heading. 


When a control transfer button is depressed, the 
control functions of the selected system are trans- 


ferred to the cockpit in which the button was 


depressed. The corresponding button in the other 
cockpit will disengage (if previously engaged) and 
then illuminate indicating the other cockpit has 
control. Refer to Indicator Lights in the next para- 
graph for details of the indicating system. The 
control panels and/or systems controlled when the 


control transfer buttons are engaged, are as follows: 


Button Placard System(s) Controlled 
FLIGHT Automatic Flight Control System 
(AFCS) ~ Instrument Landing 
System 
(ILS) — Instrument Mode Selector 
Switch — Steering Needle Switch 
NOTES: 


1. All AFCS junctions except STAB AUG are disengaged 
during take-over. Pilot relief mode must be reengaged 
in cockpit with control. 


2. ILS contro! must never be transferred on glide slope 
in AILS or erratic AFCS performance may result 
during transfer. 


3. If the instrument selector switch in the cockpit taking 
over is not compatible with the system operating (ILS, 
TACAN, DOPPLER, etc.), the marker beacon lights 


and identification signals (if applicable) and the appli- 
eable instrument displays in both cockpits wili be 
unreliable, 


4. If flying an ILS localizer beam, the ILS junction switch 
should be ON in the cockpit taking over before engag- 
ing the FLIGHT take-over button. 


NAV Doppler and Compass Systems 


NOTES: 


1. Display ground speed, drift angle, course, track and 
latitude and longitude is continuous in both cockpits 
regardiess of which cackpit has control, 


2. Display of heading on HSI and syne error on the com- 
pass control panel is continucus regardless of cockpit 
in control; however, the compass function selector 
switches in both cockpits must be at SLAVED for 
syne error to be displayed. 


3. If AFCS pilot relief mode is engaged and the fanction 
selector switch in the cockpit taking over is at 
SLAVED, the pilot relief mode will disengage when 
take-over occurs. If the function selector switch is at 
DC, pilot relief will not disengage. 


TACAN TACAN Navigation System 


NOTE: 


if the controls of the cockpit taking over are not com- 
patibie with the other cockpit when flying a specifie 
TACAN beacon, the continuity of navigation information 
is lost. 


COMM UHF Command Radio 


WEAPONS *Weapons Selector Switch, 
*Bomb Mode Selector Switch, 
Range Wind Potentiometer and 
MANUAL/AUTO Switch, 
*Pylon Sequence Selector 
Switch, Six Station Selection 
Buttons, Master Armament 
Switch, Freeze/Fire Button. 


NOTE: 


*in the rear cockpit only, those switches and switch posi- 
tions applicable to training in radar bombing with 
practice type special stores are active and on a “take- 
over” ail others are dummies or electrically deactivated. 
The active positions are: weapon selector switch, SPL 
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WPN; bomb mode selector switch, ail positions; pylon 
sequence selectar, SINGLE ONLY and OFF 


RADAR R-14 Search and Range Radar Set 


Contro! Transfer indicator Lights. [F} 


The indicator lights on each control transfer panel 
(figure 1-62} are legend type lights displaying NO 
CONTROL when illuminated and are powered by 
AC primary power, An indicator light will illuminate 
on each button when the cockpit is not in command 
of the contro! function for that take-over button. 
Brightness of the indicator lights in each cockpit can 
be controled by use of the FLIGHT INST light con- 
trol in that cockpit. If a control transfer button is 
illuminated, depressing the bution will cause the 
light to go out {if the button remains engaged); 
however, the corresponding button in the other 
cockpit will pop up and its indicator light will 
illuminate. 


Note 


Rhumination of the NO CONTROL 
legend light in a take-over button is the 
only indication of what cockpit does 
not have control of a system’s functions. 
Regardless of the button position if the 
NO CONTROL light is not ihuminated 
the cockpit has control of the system. 
When an aft cockpit take-over button is 
depressed and the button does nat re- 
main engaged and the NO CONTROL 
light illuminates, this indicates a mal- 
function in the button’s transfer circuit 
and control can only be exercised in the 
front cockpit. Ifa rear or front cockpit 
transfer button is depressed and the but- 
ton does not remain engaged but the 
NO CONTROL light goes out, this indi- 
cates the holding solenoid of the button 
is defective but the cockpit has control 
of this selected function. 


Control Transfer Lamp Test Button. [F} 


The lamp test button in each cockpit (figure 1-62) 

is a spring-loaded-to-off pushbutton switch placarded 
TEST LAMPS and is powered by AC primary power. 
Depressing and holding the button results in all six 
take-over button indicator lights in that cockpit 
ihkiminating. When the button is released the indi- 
eator lights will go out. 
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ESCAPE SYSTEM. 


The escape system extends the maximum and mini- 
mum airspeed and altitudes at which escape may 
be successfully accomplished, and requires a mini- 
mum of effort on the part of the pilot (either crew 
member on [F] aircraft). In all cases of emergency 
exit in flight, it is recommended that escape is 
accomplished by means of the jettisonable canopy, 
the ejection seat with automatic personal discon- 
nects, survival kit, automatic opening safety belt, 
seat-man separator, and the automatic parachute. 


The {F) aircraft has two canopies and two seats, 
and a bail out switch in each cockpit to permit the 
aircraft commander (whether in aft or forward 
cockpit) to illuminate a warning light ordering 
escape (or ejection procedures) when voice com- 
munication is not possible. 


Note 


F] On aircraft [F-5427N/C/W the es- 
cape systems in each cockpit are 
complete and separate systems, 
Bach crew member controls his own 
canopy jettison and seat ejection 
systems. 


On aircraft [ F-542]C/W the es- 
cape systems for the forward and 
aft cockpits are ballistically inter- 
connected to provide automatic aft 
canopy jettison and seat ejection 
when ejection procedures are 
initiated from the forward cockpit. 
The aft crew member can, how- 
ever, control the independent aft 
canopy jettison and seat ejection 
system when escape procedures 
are initiated from the aft cockpit, 


The components and functions of the escape sys- 
tem are explained in subsequent paragraphs 
under appropriate headings. 


ESCAPE SYSTEM FUNCTIONS [F-542] N/C/W 


B veg Braces [F-542] N/C/AW 
@ The leg braces on the ejection seat (11, figure 1-64) 
are interconnected by a common pivot shaft and 
.can be raised by either or both hands, Raising the 
leg braces causes the following events to occur: 


e Both armrests are moved to the raised position. 


1-186 Change No. 3 


@ The shoulder harness control handle is moved 
to the locked position. 


e The ejection trigger in each leg brace is moved 
to the cocked position, arming the seat for 
ejection. 

Seat Ejection [1038] C/W [F-542] N/C/W 
The ejection triggers on the ejection seat (12, fig- 
ure 1-64) are connected to individual initiators. 


Actuating either or both ejection triggers causes the 
following to occur: 


@ Canopy locks are opened, the canopy is opened 
and separated from the aircraft. Three tenths 
of a second later the seat is ejected. 


With the IFF Master switch in LOW or NORM 
and nose gear up and locked, the EMER- 
GENCY IFF mode will be actuated automat- 
ically when the canopy is jettisoned. 


e@ All aircraft to seat or survival kit connections 
are disconnected. 


# The automatic safety belt initiator (incorporat- 
ing a one second time delay) is actuated. 


® The chaff dispenser box is opened. 


e After the seat has left the cockpit, the safety 
belt initiator fires, opening the safety belt, 
actuating the seat man separator, the parachute 
deployment gun actuator and the seat retarda- 
tion parachute system. The open safety belt 
releases the shoulder harness straps and on 
aircraft [1083]C/W releases the leg lanyards 


e The parachute firing cable arms the deployment 
gun and is disconnected from the parachute 
deployment gun actuator. 


e The seat man separator strap assembly is 
drawn taut, displacing the survival kit and 
the pilot from the seat, and arms the raft 
inflating system, 


e If the parachute is below an altitude of 15,500 
feet, the firing pin in the deployment gun is 
released, initiating a one second time delay 
cartridge in the deployment gun. 


e If the parachute is above an altitude of 15,500 
feet, the firing pin in the deployment gun is 
held in the cocked position until the aneroid 
device senses that the 15,500 foot altitude has 
been reached. 
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® The chaff dispenser box is opened. 


e After the seat has left the cockpit, the safety 
belt initiator fires, opening the safety belt, 
actuating the seat man separator and on air- 


craft [1047] C/W releases the seat retardation 
chute. 


| WARNING - e The open safety belt releases the shoulder 


harness straps but retains the parachute 
lanyard and on aircraft [1083] C/W releases | 


During the freefall resulting from an ia ic ie 


ejection above 15,500 feet, every effort ° 
should be made to keep hands and arms 

away from the line of fire of the para- 

chute deployment gun. 


The seat man separator strap assembly is 
drawn taut displacing the survival kit and 
pilot from the seat, and arms the raft inflation 
system. 

e The parachute is force-deployed. e As the pilot is separated from the seat, the 
parachute timer lanyard, still connected to the 
left half of the safety belt, will actuate the 
parachute timer. [f above 14,000 feet, the 
timer will delay parachute deployment until 
14,000 feet is reached, if below 14,000 feet 

the timer will deploy the parachute in one 
second, If, however, the zero delay lanyard is 
connected to the rip cord grip, it will override 
the time and deploy the parachute immediately. 


After the parachute is open, when the survival kit 
emergency release handle (figure 1-68) is actuated 
the following will occur: 


@ The kit container is separated from the crew- 
member, 


e The life raft will inflate. 


® The kit will release the straps connecting it to 
the parachute harness and fall away from the 
crew-member but will be retained by a 25-foot 
drop line. 


After the parachute is open, when the survival kit 
emergency release handle (figure 1-68) is actuated 
the following will occur: 


@ The kit container is separated from the crew- 


|] seat Ejection [1038] N/c/w [F-542] N/C/W member. 
The ejection triggers on the ejection seat (12, figure 
1-64) are connected to individual initiators. Actuat- 
ing either or both ejection triggers causes the fol- 


lowing to occur: 


® The life raft will inflate. 


@ The kit will release the straps connecting it to 
the parachute harness and fall away from the 
crew-member but will be retained by a 25 foot 
drop line. 

ESCAPE SYSTEM FUNCTIONS [F|[F-542] C/W 
Ejection Initiated from Forward Cockpit {[F|[F-542] C/W 


# Canopy locks are opened, the canopy is openec 
and separated from the aircraft. Three tenths 
of a second later the seat is ejected. 


® With the IFF Master switch in LOW or NORM 
and nose gear up and locked, the EMER- 
GENCY IFF mode will be actuated automati- 
cally when the canopy is jettisoned. 


@ All aircraft to seat or survival kit connections 
are disconnected. 


® The automatic safety belt initiator (incorpo- 
rating a one second time delay) is actuated, 


The leg braces on the ejection seat (13, figure 
1-64) are interconnected by a common pivot shaft 
and can be raised by either or both hands, Rais- 
ing the leg braces causes the following events to 
oceur: 


® Both arm rests are moved to the raised 
position. (Front Cockpit.) 


* The shoulder harness control handle is moved 
to the locked position (Front Cockpit). 
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The ejection trigger in each leg brace is 
moved to the cocked position, arming the seat 
for ejection (Front Cockpit). 


The ejection triggers on the ejection seat (12, fig- 
ure 1-64) are connected to individual initiators. 
Actuating either or both ejection triggers causes 
the following to oceur: 


After Seat Ejection 


1-1868 


The powered inertia reel on the aft seat is 
fired, positioning the occupant in the ejection 
position, 


The aft canopy locks are opened, the canopy 
is opened and separated from the aircraft. 


With the IFF master switch in LOW or NORM 
and nose gear up and locked, the EMERGENCY 
IFF mode will be actuated automatically when 
the canopy is jettisioned, 


The aft seat is ejected. 


The forward canopy locks are opened, the 
canopy is opened and separated from the air- 
eraft, 


The forward seat is ejected. 
[1038] C/W [F-542] C/W 


All aireraft to seat or survival kit connections 
are disconnected. 


The automatic safety belt initiator (incorporat- 
ing a one second time delay) is actuated. 


The chaff dispenser box is opened. 


After the seat has left the cockpit, the safety 
belt initiator fires, opening the safety belt, 
actuating the seat man separator, the para- 
chute deployment gun actuator and the seat 
retardation parachute system. The open 
safety belt releases the shoulder harness 
straps and on aircraft [10831C/W releases 
the leg lanyards. 


The parachute firing cable arms the deploy- 
ment gun and is disconnected from the 
parachute deployment gun actuator. 


The seat man separator strap assembly is 
drawn taut, displacing the survival kit and 
the pilot from the seat, and arms the raft 
inflating system. 


If the parachute is below an altitude of 
15,500 feet, the firing pin in the deploy- 
ment gun is released, initiating a one 
second time delay cartridge in the deploy- 
ment gun. 


Change No. 7 


If the parachute is above an altitude of 

15, 500 feet, the firing pin in the deployment 
gun is held in the cocked position until the 
aneroid device senses that the 15,500 foot 
altitude has been reached. 


During the freefall resulting from an ejec- 
tion above 15,500 feet, every effort should 
be made to keep hands and arms away from 
the line of fire of the parachute deployment 
gun, 


The parachute is force-deployed. 


After the parachute is open, when the survival kit 
emergency release handle (figure 1-68) is actuated 
the following will oceur: 


® The kit container is separated from the crew- 


After Seat Ejection 


member. 
The life raft will inflate. 


The kit will release the straps connecting it 
to the parachute harness and fall away from 
the crew-member but will be retained by a 
25-foot drop line. 


[1038] N/C/W [F-542] C/W 


All aircraft to seat or survival kit connections 
are disconnected. 


The automatic safety belt initiator (incorpo~ 
rating a one second time delay) is actuated. 


The chaff dispenser box is opened. 


After the seat has left the cockpit, the safety 
belt initiator fires, opening the safety belt, 
actuating the seat man separator and on air- 
craft [10471C/W releases the seat radia- 
tion chute. 


The open safety belt releases the shoulder 
haruess straps but retains the parachute 
lanyard and on aircraft [10831C/W releases 
the leg lanyards. 


The seat man separator strap asssembly is 
drawn taut displacing the survival kit and 
pilot from the seat, and arms the raft 
inflation system. 


As the pilot is separated from the seat, the 
parachute timer lanyard, still comected to 
the left half of the safety belt, will actuate 
the parachute timer. If above 14, 000 feet, 


the timer will delay parachute deployment 
until 14,000 feet is reached, if below 14,000 
feet the timer will deploy the parachute in 
one second. If, however, the zero delay 
lanyard is connected to the rip cord grip, 

it will override the time and deploy the 
parachute immediately. 


After the parachute is open, when the survival kit 
emergency release handle (figure 1-68) is actuated 
the following will occur: 


e The kit container is separated from the crew- 
member. 


® The life raft will inflate. 


« The kit will release the straps connecting it 
to the parachute harness and fall away from 
the crew~member but will be retained by a 
25 foot drop line. 


The ejection triggers on the ejection seat (10, fig- 
ure 1-64) are connected to individual initiators. 
Actuating either or both triggers cause the follow- 
ing events to occur: 


1. The powered inertia ree! on the aft seat is 
fired, positioning the occupant in the ejection 
position. 


2. Aft canopy locks are opened, the canopy is 
opened and separated from the aircraft. 


3. The aft seat is ejected. 


4. Fwd canopy locks are opened, the canopy is 
opened and separated from the aircraft. 


5. The forward seat is ejected. 
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BAIL-OUT WARNING SYSTEM. [F) 


A bail-out warning system is incorporated to permit 
the aircraft commander (whether in forward or aft 
cockpit) to command aircraft abandonment when 
conditions warrant this and voice communication 

is not possible. 


BAIL-OUT LIGHT SWITCH. [F} 


The bail-out light switch (12, figure 1-6) is a two- 
position guarded switch placarded BAIL-OUT and 
is powered by battery power. The switches are 
guarded in the down (OFF) position and when the 
guard of either switch is lifted and the switch moved 
up to the BAIL-OUT position a red light on the 
instrument panel of both cockpits illuminates dis- 
playing BAIL-OUT. 


CANOPY. 


The canopy is a clam-shell type and made up of 
two plastic panels with an intervening air space. 
Dry air fills the space between the two layers to 
prevent canopy fog. This dry air is not circulated 
but is free to move in and out of both canopies 
dependent upon pressure in the cockpit. In the 
closed position, the canopy is sealed to the cockpit 
structure by a rubber tube which is automatically 
inflated by air pressure from the engine compressor. 
The canopy is hinged to the fuselage and, when 
opened, moves up and aft in an are to clear the 
pilot. The canopy is normally opened and closed by 
means of the electrical actuator portion of the inte- 
gral actuator remover assembly which is energized 
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directly from the battery bus. The canopy re- 
mover (explosive charge) portion of the integral 
actuator remover jettisons the canopy from the 
aircraft. To open the canopy, without electrical 
power, the electric actuator is disengaged by an in- 
ternal or external control. Emergency canopy re- 
moval is accomplished by internally or externally 
controlled initiators that develop a high pneumatic 
pressure and actuate a thruster and the canopy re- 
mover, The thruster through a self-contained ex- 
plosive charge, releases the downlocks, while the 
remover jettisons the canopy. 


If the canopy is not fully closed 
(CANOPY OPEN light will be ilhumi- 
nated), it is possible it will not jettison. 
Therefore other means would have to be 
taken to effect egress from the aircraft; 
i.e., manually or by cutting through the 
plastic panels. 


[F)@ If the canopies are closed but the 
CANOPY OPEN light in each cockpit 
is illuminated, it is possible that either 
or both of the canopies wil] not sepa- 
rate from the aircraft when jettisoned. 
This may occur as the light circuit and 
separation (shearing of the canopy re- 
tainer) of the canopy depends on the 
position of the jettison safety lock 
linkage bellcrank against the canopy 
retainer lug. 


Refer to canopy limitations during 
taxiing in section V. 


® Keep arms clear of canopy rails during 
taxiing. 
CANOPY CONTROLS. 
Interior Canopy Lock Lever. 
The interior canopy lock lever (figure 1-63) is 


placarded CANOPY RELEASE and is spring- 
loaded to the aft position to prevent interference 
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with the pilot. To open the canopy, the lock lever 

is rotated forward then raised upward. This opera- 
tion unlocks the canopy and closes the canopy safety 
interlock switch making power available to the 
interior and exterior canopy control switches. To 
lock the canopy in the down position, the interior 
canopy lock lever is rotated downward, The canopy 
lock lever will then automatically rotate to the aft 


position. 


Moving the canopy lock lever to the 
locked position moves the canopy lock- 
ing hooks over the locking rollers (interior, 
left and right sides of the canopy rails). 
The position of the hooks over the rollers 
is the only positive indication in the cock- 
pit that the canopy is locked. Since these 
hooks and rollers are visible and accessible 
to the pilot they should be used as the 
primary check that the canopy is locked. 


Exterior Canopy Lock Lever. 


The exterior canopy lock Jevers (figure 1-63) pro- 
vided on both sides of the fuselage are flush mounted. 
The upper end of the lock lever is pushed in until 

the lever can be grasped and raised upward. This 
operation unlocks the canopy and closes the safety 
interlock switch making power available to the in- 
terior and exterior canopy control switches. To 

lock the canopy in the down position, the exterior 
canopy lock lever is rotated downward until flush 
with the fuselage skin, 


interior Canopy Control Switch. 


The interior canopy control switch (figure 1-63) 
placarded CANOPY, is located above the left hand 
console area, and has two spring loaded positions 
placarded OPEN and CLOSE, and an unmarked 
neutral or OFF position, Battery power is supplied 
to the canopy actuator when the interior canopy 
control switch is placed in the OPEN or CLOSE 
position to move the canopy as required. The 
canopy can be opened or closed or stopped in any 
intermediate position, regardless of battery switch 
position, 


Note 


The canopy can be stopped at any inter- 
mediate position by releasing the respective 
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CANOPY CONTROLS 


CLOSE 


CANOPY LOCK LEVER CANOPY CONTROL SWITCH 


CANOPY LIFT CANOPY LOCK LEVER 
and CONTROL BUTTONS 


Figure 1-63 (Sheet 1 of 2) 
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LEG BRACE (EJECTION SYSTEM ARMING CONTROL) 
(Left and Right Side of Seat) (Arms Ejection System) 
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CANOPY ACTUATOR RELEASE HANDLE AUXILIARY CANOPY JETTISON HANDLE 
Releases Canopy Actuator (Jettisons Canopy Without Arming Seat) 
to Permit Manual Opening 


CANOPY ELECTRIC 
ACTUATOR DISENGAGE 
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CANOPY JETTISON HANDLE 
Jettisons Canopy Without Arming Seat 


CANOPY ACTUATOR RELEASE BUTTON 
Releases Canopy Actuator 
to Permit Manual Opening 


Figure 1-63 (Sheet 2 of 2) 
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Note (Continued) 


interior canopy control switch. The 
canopy actuator limit switch will bring 
the canopy to a stop in the fully opened 
position. When closing the canopy the 
actuator clutch will slip before the close 
limit switch is reached. Therefore, if 
the switch is held in the CLOSE posi- 
tion after the canopy is fully closed, a 
clicking noise from the actuator will 

be heard. The control switch should 

be released at first indication of this 
condition. 


Exterior Canopy Controi Buttons. 


Two exterior canopy control buttons (figure 1-63), 
jocated on the forward side of the exterior canopy 
lock lever well, are accessible only when the lock 
levers are raised. The buttons are spring-loaded to 
the OFF position, and encased in rubber seals to 
effect cockpit sealing. The upper button on either 
side is used for opening the canopy, and the lower 
one for closing it. Battery bus power is supplied 
to the canopy actuator when either button is de- 
pressed, and the canopy can be opened or closed 
regardless of battery switch position. 


Note 


The canopy can be stopped at any inter- 
mediate position by releasing the exterior 
canopy control buttons. The canopy 
actuator limit switch will bring the can- 
opy to a stop in the fully opened position. 
When closing the canopy the actuator 
clutch will slip before the close limit 
switch is reached. Therefore, if the but- 
ton is held in the closed position after 
the canopy is fully closed, a clicking 
noise from the actuator will be heard. 
The control button should be released 

at first indication of this condition. 


Interior Canopy Actuator Release Handle. 


A handle (figure 1-63) on the right canopy skirt is 
provided to insure the opening of the canopy in 
the event of battery power or electric actuator 
failure. For normal canopy operation in the 
the handle must be in the aft position with a pip- 
pin installed through it to assure the electric actua- 
tor is mechanically connected to the canopy. To 
mechanically release the electrical actuator so that 
canopy can be unlocked and raised manually, the 
handle pip-pin must be pulled out and the handle 
pushed forward. A T-handle on the right canopy 
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skirt in the [Dj , placarded CANOPY RELEASE, 
when pulled, will mechanically release the electric 
actuator so that the canopy may be unlocked and 
raised manually. 


(Fl) To prevent shearing the canopy hinge 
retainer rivets or elongating the rivet 
holes when manually opening the canopy, 
partially raise the canopy and hold the 
disconnected actuator forward, then raise 
the canopy to 90 degrees. 


{Fi ® To secure the canopy in the 90 degree 
position, engage the ball-lock pin (located 
on the aft canopy frame) from inside the 
canopy hinge outboard into the hinge 
support structure. 


(Dj * Canopy uplocks are not provided; there- 
fore, if the canopy is opened manually 
it must be held open. 


Exterior Canopy Actuator Release Button. 


A button located on the top aft end of the canopy 
(figure 1-63) is provided to insure the opening of 
the canopy in the event of battery power or electric 
actuator failure. Depressing the button will mechan- 
ically release the electric canopy actuator so that 
the canopy may be unlocked and raised manually. 


To prevent shearing the canopy hinge 
retainer rivets or elongating the rivet 
holes when manually opening the can- 
opy, partially raise the canopy and move 
the disconnected actuator forward then 
raise the canopy to 90 degrees. 


(F} © To secure the canopy in the 90 degree 
position, engage the ball-lock pin 
(located in the aft canopy frame) from 
inside the canopy hinge outboard into 
the hinge support structure. 


[0] @ Canopy uplocks are not provided; there- 
fore, if the canopy is opened manually 
it must be held open. 
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Leg Brace. 


The right and left leg brace (figure 1-63) on the 
pilot’s seat are interconnected and raised simultane- 
ously. When the leg braces are raised the shoulder 
harness inertia reel is locked and the armrests are 
raised to the horizontal position. The trigger on 
each leg brace is then cocked for canopy jettison 
and géat ejection. A safety pin, with a red streamer 
attached, is inserted in the right leg brace to prevent 
inadvertent actuation of the leg brace during ground 
operation. This safety pin is removed before flight 
by the pilot and stowed in a flight status safety pin 
pouch above the right console in the front cockpit 
and in a container in the aft end of the right con- 
sole in the rear cockpit. 


Auxiliary Canopy Jettison Handle. 


The auxiliary canopy jettison handle (figure 1-63) 
permits jettisoning the canopy without arming the 
ejection seat, A handle is installed flush on the top 
aft end of the left console and is painted yellow 
with black diagonal siripes. The forward end, 
placarded PUSH, must be depressed so as to rotate 
the lever which then exposes the auxiliary canopy 
jettison handle. The handle is then pulled straight 
up {approximately one inch) to jettison the canopy. 
Actuating the handle detonates an initiator which 
generates gas pressure to unlock the canopy and 
ignite the canopy remover portion of the integral 
actuator/remover which separates the canopy from 
the aircraft. Jetiisoning the canopy in this manner 
eliminates the danger of ejecting the seat, as the 
leg braces are still in the down position and the 
ejection triggers are not cocked for firing. A safety 
pin with a red streamer attached is provided to 
prevent inadvertent operation. This Safety pin, if 
installed, is removed before flight and stowed in a 
flight status safety pin pouch above the right con- 
sole and in the {F] rear cockpit in a container in 
the aft end of the right console. 


Exterior Canopy Jettison Handte. 


An external system for jettisoning the canopy by 
ground personnel during an emergency includes an 
exterior canopy jettison handle (figure 1-63} 
attached to six feet of cable and secured by clips 
in a compartment on the left fuselage below the 
canopy. Canepy jettison is effected by opening 
the access door, grasping the handle and pulling it 
to the full length of the cable. With the cable fully 
extended, an initiator is detonated and the resulting 
gas generated activates a thruster which unlocks 
both canopies then fires the canopy remover which 
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disconnects the electric actuator and separates the 
canopy from the aircraft in an up and aft direction. 
On [Fi aircraft, approximately one second after the 
thruster is fired, the aft canopy remover is fired and 
operates in the same manner as the front canopy to 
separate the rear canopy from the aircraft. 


Canopy Caution Light. 


The canopy caution light (figure 1-60) on the caution 
light panel displays CANOPY OPEN when iRuminated 
and is powered by DC primary power. [lumination of 
the light indicates the canopy is not locked or the 
canopy jettison safety switches are closed. [llumina- 
tion of the light is controlled by the canopy lock 
switch, canopy position switch and canopy jettison 
safety switch in the cockpit. If any of the switches 
are not in the locked position the canopy warning 
and master caution light will iJuminate. The light 
will illuminate together with the master caution 

light whenever the canopy is in any position other 
than closed and locked. 


[F) Either canopy jettison safety switch will 
cause both canopy warning lights to illu- 
minate if the jettison safety lock linkage 
bellecrank is not against the canopy shear 
plate. This can occur even though both 
canopies are mechanically locked (hooks 
engaged by rollers). If either canopy is 
jettisoned with this condition the canopy 
may not shear and possible interfere with 
either or both seat ejections. 


Moving the canopy lock lever to the 
locked position moves the canopy lock- 
ing hooks over the locking rollers (interior, 
left and right sides of the canopy rails}. 
The position of the hooks over the rollers 
is the only positive indication in the cock- 
pit that the canopy is locked, Since these 
hooks and rollers are visible and aceessible 
to either pilot they should be used as the 
primary check that the canopy is locked. 


WINDSHIELD. 


The windshield consists of three transparent panels. 
The center panel is laminated bullet resistant glass 


with an electrical element incorporated between the 
laminations for defogging. Each side panel is made 
up of two plastic panels with an air space between 
them for defogging, A defroster system, provided 
with a shutoff, directs hot air from the engine com- 
pressor to a perforated tube which directs the air 


over the inside of each side panel. 


WINDSCREEN (REAR COCKPIT). [F] 


A transparent windscreen on either side of the rear 
main instrument panel between the front and rear 
cockpit protects the rear cockpit crewmember from 
windblast and air loads if the front canopy is jetti- 


soned in flight. 


EJECTION SEAT. 


Each ejection seat (figure 1-64) is an upward ejec- 
tion, type designed to eject the pilot clear of the 
aircraft in an emergency. Aircraft utilize a rocket 
catapult/actuator assembly for ejection. The cata- 
pult and the rocket catapult/actuator are attached 
to the rear of the seat and supplies the propelling 
force to eject the seat during an emergency. The 
catapult or the rocket catapult is fired by an initia- 
tor which develops a high pneumatic pressure that 
is directed to actuate the firing mechanism. The 
rocket catapult raises the ejection speed capability 
up to mach 1.0 and also provides low speed/low 


altitude escape capability. Recovery has been 


demonstrated at zero speed/zero altitude; however, 


this should not be used as standard operating 


criteria. Test results have shown that chute deploy- 
ment is aided by any increase in forward speed and 
that a forward speed of approximately 85 KIAS 

at zero altitude is considered minimum to provide 
the desired margin of safety. The rocket catapult 
will project the seat to a height of 300 to 400 feet 
above the aircraft; therefore, ejection at zero alti- 


tude is possible if required. However, a zoom 


maneuver, when possible, to gain altitude before 


ejecting is still considered advisable since it will 


provide an additional margin of safety. The pilot 


can raise or lower the seat to accommodate his 


external vision requirements without changing the 
relationship of the ejection seat CG to the catapult 
rocket motor thrust line. To improve the ejection 
trajectory and stability, thereby extending the safe 


escape envelope, the existing leg plate has been 


reduced in area and a spring loaded drag plate has 


been added to each side of the pilot’s headrest. 
The drag plates are extended when the seat is 


ejected thereby adding drag area above the CG of 
the ejected mass. The ejection sequence has been 


changed so that raising the leg brace does not 
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jettison the canopy. Raising the leg brace locks the 
shoulder harness inertia ree] and the ejection trigger 
in each leg brace is cocked for firing. Each trigger is 
connected to an initiator. Squeezing either trigger 
fires the initiator which produces gas pressure to jet- 
tison the canopy and arm a delay initiator which will 
fire the rocket catapult to eject the seat three tenths 
of a second after the canopy is jettisoned. All seats 
incorporate the following features: an armor plated 
headrest; provisions for electrical adjustment of seat 
height, adjustable armrests; an automatic lap belt 
release system with accommodations for automatic 
parachute; a shoulder harness with multi-directional 
interia reel; canopy jettison and seat ejection controls, 
a quick disconnect for the pilot’s personal leads and 
on aircraft [1047] C/W a seat retardation chute. In 
addition aircraft [1038] C/W have a parachute actua- 
tor which triggers the firing of a deployment gun in 
the force-deployed parachute. Aircraft [1083] 
C/W are provided with a limb restraining system. 
The seat is safetied, for ground operation, by a pin 
installed in the right leg brace which must be re- 
moved before flight. The ejection controls are 
designed to jettison the canopy before seat ejection. 
The seat bucket will accommodate the MC-1 cushion 
and a survival kit container. Utilizing the wrong 

seat cushions or kit, or too much cushioning material, 
may result in the following dangerous conditions: 


a. Incorrect positioning of the pilot in the seat; 
thus making it difficult for him to reach all 
controls, or to prevent full aft stick travel. 


b. A definite injury hazard is created as the thick, 
compressible mass allows several inches of up- 
ward seat travel before exerting a direct lifting 
force on its occupant. After this amount of 
travel, the seat has gathered such momentum 
that excessive impact is produced when the 
seat initially lifts the pilot, thereby increasing 
chances of spinal injury. 


c. Where a crash landing is made, the combined 
compression of the two items will permit the 
pilot to sink down far enough to loosen the 
shoulder straps thus allowing the pilot to slump 
forward. In this position, the impact may 
severely injure his back. 


d. The use of additional material under the pilot 
may raise him to such a height that his arms 
will not be held by the retainers on either arm- 
rest, thus subjecting them to injury because of 
possible flailing in the wind blast. 
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LEG GUARD ASSEMBLY 
(SHOWN IN SEAT EIECTION POSITION) 

LEG GUARD ASSEMBLY —— 

SHOWN IN FLIGHT POSITION 

ie) 


a 


\ SHIELD 7 PLACES) 


LIMB RESTRAI /S 
[1083] N/C/w 
1. Chaff Dispenser Box 
2. Seat-Man Separator 
3. Shoulder Harness 
4. Shoulder Harness Control Handle 
5. Personal Lead Quick Disconnect 
6. Personal Leads, G Suit, Vent Suit 
Oxygen, Communications 
7. Leg Plate 
8. Vertical Adjustment Switch 
9. Canopy and Seat Safety Pin and 
0. 
1 


19 


18 


17 


Streamer 
. Ejection System Trigger 5 
. Right Leg Brace 

(Ejection System Arming Control) 
12. Automatic Safety Belt 
13. Automatic Safety Belt Trigger 
14. F Seat Removal Pin (Left and 

Right Sides) 

15. Right Armrest Release Button, Seat 
Jettison Initiator (Left and Right Sides) 


4 


16 


15 


14 


. Canopy Jettison Initiator 

17. Right Armrest (Lowered Position) 

18.. Canopy Jettison Hose Quick Disconnect 

B 19. Automatic Safety Belt Initiator, Safety Pin and 
Streamer, 

20. Drag Plate 


13 12 1 10 9 


Figure 1-64 
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WARNING 


Use of the Type C-2A one man life raft in 
conjunction with the contoured seat style 
survival kit container is not recommended 
because of the above reasons. This is also 
applicable to the Type C-2A one man life 
raft used in conjunction with the aircraft 

seat cushion. 


Leg Brace. 


The right and left leg braces (13, figure 1-64) on 
the ejection seat are interconnected to act simul- 
taneously. Each brace incorporates a trigger (12, 
figure 1-64). In normal operation, the braces are 
folded down and secured (ground operation only) 
by a safety pin (11, figure 1-64) inserted in the 
right leg brace. This safety pin is removed before 
flight by the pilot, and stowed in a flight status 
safety pin pouch above the right console in the 
front cockpit and in a container in the aft end of 
the right console in the rear cockpit. When either 
or both leg braces are raised the shoulder harness 
inertia reel is locked and the armrests are raised to 
the horizontal position. When the leg braces are in 
the up position, a trigger in each leg brace is cocked 
for firing. Each trigger is connected to an initiator. 
Squeezing either tirgger fires an initiator, producing 
gas pressure to jettison the canopy and arm a delay 
initiator which will fire the rocket catapult to eject 
the seat three tenths of a second after the canopy 

is jettisoned. Squeezing both triggers simultaneously 
will fire both initiators and improve canopy jettison 
and seat ejection reliability. 


NOTE [F-542] C/w 


Fi The escape systems for the forward 
and aft cockpits are ballistically inter- 
connected to provide automatic aft 
canopy jettison and seat ejection when 
ejection procedures are initiated from 
the forward cockpit. The aft crew 
member can, however, control the 
independent aft canopy jettison and seat 
ejection system when escape procedures 
are initiated from the aft cockpit. 


Limb Restraints. {1083} N/C/AV 


The right and left hand limb restraints on the ejec- 
tion seat are provided to contain the pilot’s legs 
within a safe area to prevent injury during ejection 
from the aircraft, As the ejection seat leaves the 
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aircraft during ejection, the leg plate (9, figure 
1-64) rotates down. As this rotation occurs, the 
leg plate pulls the pins which retain the limb re- 
straints in the vertical (inflight) position and 
allows the spring-loaded restraints to rotate to the 
horizontal (or ejection) position. 


Vertical Adjustment Switch. 


The vertical adjustment switch (10, figure 1-64) on 
the ejection seat is a three-position type, spring- 
loaded to the OFF position. When the switch is 
moved to the UP position, DC secondary power is 
supplied to actuate an electric motor and screw jack 
mechanism to raise the seat. The self-locking drive 
mechanism will remain in any selected position 
when the switch is released. Placing the switch in 
the DOWN position lowers the seat. Over-all travel 
of the seat is 4% inches. 


Shoulder Harness Control! Handle. 


A two-position LOCK-UNLOCKED shoulder harness 
control handle (4, figure 1-64) is located on the left 
side of the ejection seat. When the control handle is 
in the UNLOCKED position (full aft), the inertia 
reel harness cable will extend to allow the pilot to 
lean forward in the cockpit; however, the inertia 
reel harness cable will automatically lock whenever 
loads in excess of 2 to 3 G’s are encountered, When 
the inertia reel is locked in this manner, it will re- 
main locked until the control handle is moved to 
the LOCKED position and then returned to the 
UNLOCKED position. If the control handle is in 
the LOCKED position (full forward) while the 

pilot is leaning forward, the harness will retract with 
him as he straightens up, moving into successive 
locked positions, as he moves back against the seat. 
The LOCKED position is used when a crash landing 
is anticipated. This position provides an added 
safety precaution over that of the automatic safety 
lock. During the seat ejection sequence, a cam on 
the left leg brace positions the contro] handle to the 
locked position as soon as either leg brace is raised 
to jettison the canopy. 


Note 


The pilot is prevented from bending 
forward when the shoulder harness con- 
tro] handle is in the LOCKED position. 
Therefore all switches not readily acces- 
sible should be turned off prior to lock- 
ing the shoulder harness, 


Change No.1 391-194 A/ (1-194B Blank) 


T.O. 1F-105D-1 


is provided beneath the front edge of the armrest. 


Armrests. 

When the release button is depressed, the armrest 
The two armrests (19, figure 1-64) on the ejection locking mechanism is released which allows the 
seat may be raised to the horizontal position or armrests to be moved. Both armrests will move to 
lowered to afford better access to the console con- the raised position when either leg brace is raised 
tols, An armrest release button (17, figure 1-64) for canopy jettisoning. 
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Seat-Man Separator. 


The ejection seat is equipped with a seat-man separa- 
tor (2, figure 1-64) which operates automatically as 
a part of the seat ejection sequence and requires no 
additional effort on the part of the pilot. The sys- 
tem consists of a web strap assembly shaped like an 
inverted Y, and a cartridge operated actuator. Twa 
straps attached to the forward edge of the bucket 
seat are routed under the survival kit to the yoke 
from which a single strap is routed up the face of 
the seat to the actuator behind the headrest: When 
each seat is ejected a trigger on the bottom of the 
seat is tripped, pulling a rod connected to the firing 
pin in an initiator, One second after the pin is pulled 
the cartridge is fired. High pressure gas from the 
cartridge is ported through flex lines to open the 
automatic safety belt and fire the cartridge in the 
seat-man separator actuator. The actuator draws 
the web strap assembly taut, effectively displacing 
the survival kit and separating the pilot from the 
seat. On aircraft [1038] N/C/W upon separation 
from the seat, the parachute lanyard, still attached 
to the open safety belt, actuates the parachute 
timer, or pulls the ripcord grip directly, if the zero 
delay lanyard is connected. 


Chaff Dispenser. 

An automatic chaff dispenser box (1, figure 1-64} 
is provided on the feft side of the ejection seat, 
Upon seat ejection a mechanical linkage automat- 
ically opens the chaff dispenser and a leaf type 
spring ejects two chaff packages. 


AUTOMATIC SAFETY BELT. 

The ejection seat is equipped with a type MA-6 
automatic opening safety belt (figure 1-66) which, 
in conjunction with the ejection seat and automatic 
escape system extending the maximum and mini- 
mum altitudes at which escape may be successfully 
accomplished. In a low altitude ejection, use of 
the automatic system greatly reduces the time re- 
quired for separation from the seat and deploy- 
ment of the parachute, and consequently reduces 
the altitude required for safe ejection. The auto- 
matic belt has been thoroughly tested and is com- 
pletely reliable. No matter how fast a pilot’s 
reactions are, he cannot. beat the automatic opera- 
tion; besides, he may not remain conscious during 
an actual ejection. The belt is cartridge operated 
for automatic opening during seat ejection, but 
manually for normal opening. Automatic opera- 
tion is accomplished during seat ejection by gas 
pressure from a separate automatically controlled 
initiator which supplies pressure through a length of 
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high pressure hose that actuates a piston inside the 
belt, etracting the latch tongue, and releasing the 
belt swivel link. This gas pressure also releases the 
seat retardation chute on the aircraft [1047] C/W. 
The link accommodates an anchor [1038] N/C/W 
on a lanyard leading to the parachute automatic 
timer (figure 1-66). When the belt is manually 
opened, the anchor [1038] N/C/W is released auto- 
matically so that inadvertent actuation of the auto- 
matic parachute will not occur. 


Automatic Operation. 


Automatic belt opening and seat retardation chute 
release on aircraft [1047] C/W are accomplished as 
part of the seat ejection sequence and requires no 
additional effort on the part of the pilot. UNDER 
NO CIRCUMSTANCES SHOULD THE BELT BE 
MANUALLY OPENED BEFORE EJECTION RE- 
GARDLESS OF ALTITUDE. When the seat is 
ejected, the automatic safety belt trigger (13, fig- 
ure 1-64) on the bottom of the seat is tripped, 
pulling a rod connected to the firing pin in the ini- 
tiator. One second after the pin is pulled, the car- 
tridge is fired. The time delay feature insures that 
the belt and the seat retardation chute will not re- 
lease until the seat and pilot are entirely clear of 
the aircraft. When an automatic parachute is used, 
an anchor {1038} N/C/W attached to the parachute 
lanyard is installed over the lap belt swivel link. 
(See figure 1-66 for correct installation.) During 
automatic operation, the anchor [1038] N/C/W 
remains fixed in the release, providing an anchor 
[10388] N/C/W for the lanyard to the automatic rip 
card release. Thus the automatic rip cord release is 
actuated as the pilot separates from his seat. The 
automatic opening safety Belt should never be 
opened manually before ejection for the following 
reasons: 


a. If the belt is opened manually the escape oper: 
tion is prolonged. 


b, Manual opening of the automatic safety belt 
creates a hazard to survival during uncontrol- 
lable flight. The opening of the safety belt 
during unconiroliabie flight will mean that 
the pilot cannot stay in his seat before 
ejection if negative G is incurred. 


c. Manual opening of the automatic safety belt 
creates a hazard to survival if the pilot decide: 
to crash land the aircraft. The pilot will prob- 
ably not be able to fasten the safety belt and 
shoulder harness as he will be using both hands 
to control and crash land the aircraft. 
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INSTALLATION OF FORCE-DEPLOYED PARACHUTE 


[1038] C/W 


PARACHUTE CABLE 


d. The manual opening of the automatic safety 
belt will eliminate the automatic feature of 
the automatic opening parachute unless the 
pilot manually arms the parachute by pulling 
the arming ball [1038] N/C/W. 


e. Tail clearance is reduced by immediate separa- 
tion of the pilot from the seat, which is likely 
to occur when the belt is opened before 
ejection. 


f. At high speeds thé peak deceleration, due to 
air loads on the:seat and pilot: together, ap- 
proaches the limits of human endurance. 
Since the deceleration of a pilot-alone is:con- 
siderably: greater than that of the pilot and 
seat together, immediate separation at ex- 
tremely high speeds could result in severe 
injury to the pilot. 


Immediate separation of the pilot and seat.at. 
extremely high speeds could result in inadyer- 
tent opening of the parachute due to the pack 
being blown opén. In this.évent, fatal injuries 
will probably be incurred, because of the ex- 
tremely high opening’shock of parachute at 
this speed, or because of serious damage to the 
parachute itself upon opening at high speeds. 


m 


BUST COVER 
Figure 1-65 


PARACHUTE ACTUATOR 
ASSEMBLY 


PARACHUTE DEPLOYMENT 
GUN FIRING CABLE 


CAUTION 
DO NOT APPLY PRESSURE TO SPRING-LOADED 
‘DUST COVER WHEN REMOVING PARACHUTE CABLE 
OR DEFORMATION OF THE COVER MAY RESULT, 


> 16-70-20 POUNDS TO SEAT CABLE 

@ 357050 POUNDS ‘To ‘SEPARATE CABLE 
Extreme caution should be taken to in- 
sure the Automatic Safety Belt Trigger 
(18, figure 1-64) which fires the-escape 
system items on the seat is not fired 
inadvertently. 

MANUAL.OPERATION. 

Refer to figure 1-65 and 1-66 for proper sequence 

of opening and closing the safety belt, shoulder 

harness, automatic parachute lanyard [1038] 


N/C/W, and connecting parachute firing cable [1038] 
c/w. 


EJECTION SEAT RETARDATION SYSTEM [1047] C/W. 


The ejection seat retardation system consists mainly 
of an eight foot retardation chute packed in a con- 
tainer mounted under the ejection seat. When the 
seat is ejected a firing pin in the automatic safety 
belt initiator is pulled. One second after the pin is 
pulled the initiator is fired developing a high pneu- 
matic pressure which opens the automatic safety 
belt, fires the cartridge in the seat man separator 


ACTUATOR 


and réleases the retardation chute. The open chute 


slows the moyement of the seat which in turn in- 
creases the distance between the seat and the pilot. 
This increased distance decreases the possibility of 
the seat interfering with the pilot. 


Change 2 1-197 
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AUTOMATIC SAFETY BELT type MCA-G 


g Automatic Release 
Pp Parachute Lanyard Anchor [1038] N/C/W 
@© Swivel Link 

4) Manual Release 

5) Shoulder Harness Loops 


WARNING 

Failure to install the shoulder harness loops and para- 
chute lanyard anchor [1038] N/C/W in correct sequence 
WARNI NG will prevent separation from the seat ofter ejection. 

| ha ‘- . Place right shoulder harness loop on safety belt swivel 
link. 
b. Place left shoulder harness loop on safety belt swivel 

link. 
c. Place parachute lanyard anchor on safety belt swivel 

link and fasten safety belt. [1038] N/C/W 
c-l. Fasten safety belt. Remove safety pin and dust cap 

from parachute firing cable and connect firing cable 
to parachute deployment gun actuator [1038] C/W. 
WARNING 


The force-deployed porachute contains a ballistically 
fired deployment gun. Extreme caution shall be exer- 
cised any time porochute is handled. Ensure that safety 
pin, streamer, ond dust cap are always engaged in 
cable assembly to prevent deployment gun being dis- 
charged when cable assembly is not connected to actu- 
ator on ejection seat, Hold parachute so that barrel of 
deployment gun points away from all personnel and 
towards a suitable porapet in cose of discharge. 


Swivel link ® released from right side of belt. 

Shoulder harness loops oa released from swivel link@® 
Parachute lanyard anchor ¢ (1038] N/C/W retained by j 
shoulder on swivel link 


Manual release lever 4) locked, holding swivel link to 
left side of belt. 


AUTOMATICALLY OPEN 


Figure 1-66 
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LIMB RESTRAINING SYSTEM ssi oa 


SHOULDER HARNESS 


LAP SAFETY BELT 


LEG LANYARDS 


PARACHUTE LANYARD 
ANCHOR [1038] N/C/W 


MANUAL RELEASE 


SWIVEL LINK 


t Figure 1—66A 


LIMB RESTRAINING SYSTEM [1083] C/w 
A limb restraining system (figure 1-66A) is pro- 
vided to prevent the pilot's legs from flailing dur- 
ing ejection. To utilize the system, the pilot 
must wear a garter type leg strap that accom- 
modates a D-ring on each leg. Two lanyards are 
attached to the cockpit floor just aft of the ejection 
seat leg plate and routed so as to become exposed 
on the right and left forward-corners of the seat 
and are not attached to the survival kit. The 
lanyards are laced through the D-rings on the 

leg garters than attached to the automatic safety 
belt in the same manner as the shoulder harness. 
It will be noted that the lanyards cross, the left 
lanyard is laced through the right garter and the 
right lanyard is laced through the left garter. 
Upon ejection, as the seat rises, the lanyards 


are drawn taut which pulls the pilot's legs to- 
gether. When the seat is ejected, rivets attach- 
ing the lanyards to the cockpit floor are sheared. 
When the automatic safety belt opens the lan- 
yards are released. 


Connect the limb restraint lanyards then 
the shoulder harness lanyards to the 
MA-6 automatic lap belt in that order 
[1038] C/W. (Force deployed parachute. ) 


Connect the limb restraint lanyards, 
the shoulder harness lanyards and the 
parachute lanyard anchor to the MA-6 
lap belt in that order [1038] N/C/W. 


Change No. 1 1—198A/(1—198B Blank) 


ZERO DELAY LANYARD 


for automatic 
parachute 
[1038] N/C/W 


WARNING 
Refer to Section III for zero delay 


lanyard capabilities and limitations 


STOWAGE RING 
Stow zero delay lanyard here for 
one second delay, 


RIPCORD GRIP 
Attach zero delay lanyard here for 
zero delay parachute deployment. 


ZERO DELAY LANYARD HOOK 
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Figure 1-67 


FORCE-DEPLOYED PARACHUTE [1038] C/W. 


The force-deployed parachute extends the mini- 
mum altitudes at which escape may be successfully 
accomplished. In a high altitude ejection (above 
15,500 feet), use of the force-deployed parachute 
avoids deployment of the parachute at an altitude 
where sufficient oxygen would not be available to 
permit safe parachute descent. The aneriod device 
in the parachute deployment gun will delay the 
firing of the deployment gun until the parachute 
falls free to a safe altitude. One second after 
reaching this safe altitude (below 15,500 feet), 
deployment will commence. By force-deploying 
the parachute, a filled canopy is achieved very 
rapidly. Aircraft speed will influence the time re- 
quired to fill the force-deployed canopy. By force- 
deploying the parachute, safe ejection can be suc- 
cessfully accomplished on or very close to the 
ground (depending on the speed of the aircraft when 
ejection occurs). Refer to section Il, Emergency 
Procedures, for detailed ejection information. 


AUTOMATIC PARACHUTE [1038] N/C/W. 


The automatic parachute extends the maximum 
and minimum altitudes at which escape may be 
successfully accomplished. In a high altitude ejec- 
tion (above 14,000 feet) use of the automatic para- 
chute avoids deployment of the parachute at an 


altitude where sufficient oxygen would not be 
available to permit safe parachute descent. The 
aneroid action of the automatic parachute release 
will delay the opening of the parachute until the 
pilot falls free to a safe altitude. One second later 
parachute deployment will commence. For low 
altitude ejection, use of the zero delay lanyard will 
open the parachute immediately after separation 
from the seat. 


Zero Delay Lanyard [1038] N/C/W. 


To provide an improved low-altitude escape capa- 
bility, a system incorporating a one second safety 
belt delay (M12 initiator) and a zero second para- 
chute delay (one and zero system) is provided for 
ejection seat escape systems. This system makes use 
of a detachable lanyard, installed on the parachute 
harness (figure 1-67), that connects the parachute 
arming ball to the parachute rip cord grip. At very 
low altitudes and airspeeds, this zero delay lanyard 
must be connected, thus providing parachute actua- 
tion immediately after separation from the ejection 
seat. At other altitudes and airspeeds, the lanyard 
must be disconnected from the rip cord grip, thus 
allowing the parachute timer to actuate the para- 
chute below the critical parachute opening speed, 
and below the parachute timer altitude setting. A 
ring, attached to the parachute harness is provided 
for stowage of the lanyard hook when it is not 
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EMERGENCY RELEASE HANDLE 


ARMING INDICATOR 


connected to the parachute rip cord grip. This 
hooking and unhooking of the lanyard must be 
done manually by the pilot. 


‘ 
% 
¢ 


‘ 


14200 


If the zero delay lanyard is left connected 
while flying at high altitude, and ejection 
becomes necessary, the aneriod feature 
of the parachute will be overriden, and 
the parachute will be deployed at an alti- 
tude where sufficient oxygen is not avail- 
able to permit safe parachute descent. 


If the zero delay lanyard is left connected 
while flying at high speed and ejection be- 
comes necessary, the time delay feature 

of the parachute will be overriden and the 
parachute will be deployed at high speed, 


‘resulting in an extremely high opening 


shock, in which case injuries will probably 
be incurred and the parachute seriously 
damaged. 


tine frequency of seat/man/chute involve- 


tent is greatly increased with the zero 
elay lanyard connected. However, if a 
pilot knows he is going to eject above 
2000 feet in a controlled situation, he 
should unhook the zero delay lanyard to 
reduce his chances of seat/man/chute 
involvement. On the other hand, under 


SURVIVAL KIT 


PARACHUTE ATTACHING STRAP 


KOCH KIT 


Figure 1-68 


any circumstances the pilot should not 
stop to connect the zero delay lanyard 
after deciding to eject. The resulting 
time loss outweighs any advantages which 
may be gained. 


e@ If the automatic safety belt is opened man- 
ually, the parachute rip cord must be 
pulled manually. 


Note 


The low altitude capablities and speed 
limitation of zero delay lanyard-parachute 
combinations are presented in section III. 


SURVIVAL KIT. 


The survival kit (figure 1-68) is designed to fit in’. 
the ejection seat and be used as a seat cushion wigh 
a back type parachute. The kit is made of fiber- 
glass and fitted with a rubber cushion which is 
fastened to the lid with snaps and a zipper. AdjvSt- 
able straps on each side attach the kit to the pilo#’s 
parachute harness. The kit contains a one-man life 
raft (if required), provision kit, and a reflector om 
back of the kit lid. The life raft (if installed) is fe 
flated by an automatically actuated carbon diox}de 
bottle mounted on the inside of the survival kit; 
The provision kit is a waterproof packet strappe@ 
into the bottom of the survival kit and will accog+ 
modate the items necessary for survival in the arga 
of operation. 


Fe, OF 


Survival Kit Tie Down. [F] 


The survival kit can be secured for solo flights by 
use of nylon tie down ropes. The ropes are secured 
to the cockpit floor and to the safety belt. If neces- 
sary, the seat may be adjusted to apply the proper 
tension on these ropes. In the event that the tie 
down ropes are not available, the kit should be re- 
moved from the aircraft. 


An improperly secured survival kit 
could become separated from the seat, 
and become wedged between the seat 
and the control stick. 


Survival Kit Emergency Release Handle. 


The yellow survival kit emergency release handle 
(figure 1-68) is located on the right-hand side of 
the survival kit and is placarded EMERGENCY 
RELEASE. The handle is hinged at the rear and, 
when raised after ejection, will cause the following 
to occur simultaneously: 


@ Release the straps connecting the kit to the 
parachute. 


® Actuate the carbon dioxide bottle for life raft 
inflation. 


When released, the kit will fall away from the pilot 
and remain attached by means of a nylon lanyard 
(approximately 25 feet long) attached to the left- 
hand parachute attaching strap. The life raft and 
kit will remain attached through the descent and 
will strike the surface approximately 25 feet ahead 
of the pilot. The emergency release handle should 
be raised and the kit released, during the descent 
after parachute deployment, and after the pilot has 
descended to an altitude not requiring oxygen. 


Do not raise the emergency release 
handle during descent until after 
parachute deployment to prevent the 
kit or the lanyard from fouling the 
parachute and to prevent over inflation 
with possible rupture of the life raft. 
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The emergency release handle may be used when an 


emergency escape other than ejection is required, such 


as escape from the aircraft after a crash landing. 


Raising the handle, when the seat has not been ejected, 


releases the left and right harness wedge connectors 
from the survival kit. The kit lid is also opened. 


On aireraft [966] the pilot will be at- 
tached to the aircraft when the survival 
kit is connected to the parachute even 
though the leg lanyards are not utilized. 


@ Prior to emergency ground evacuation, 
be sure that the bottom of the survival 
kit is in contact with the seat (arming pin 
depressed) before pulling the emergency 
release handle. This action opens the kit 
lid and releases the parachute attaching 
straps. If the kit is lifted approximately 
one inch (arming pin extended) before 
the emergency release handle is pulled, 
the kit lid opens, the parachute attaching 
straps are released and the life raft (if 
installed) will inflate. 


HEATING, PRESSURIZATION AND 
REFRIGERATION SYSTEM. 


Note 


All switches and controls for the heating, 
ventilation, pressurization and refrigera- 
tion systems are in the front cockpit ex- 
cept the fuel tank selector switch, 
ventilated suit flow control valve and the 
anti-G-suit valve which are in both 
cockpits. 


COCKPIT AiR CONDITIONING AND PRESSURIZATION 
SYSTEM. 


The cockpit air conditioning system (figure 1-69), 
supplies air under pressure for heating, pressurizing 
and ventilating the cockpit. A single duct directs 
hot pressurized air, bled from the compressor sec- 
tion of the engine, to the following: cockpit air 
conditioning, windshield rain removal, side wind- 
shield defrosting, foot warmers and back warmer 
and cabin air inlet in the rear cockpit. Manual or 
automatic controls divert a portion of the hot air_ 
to a heat exchanger where it is partially cooled angJ 
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COCKPIT AIR CONDITIONING 
AND PRESSURIZATION SYSTEM 


NOTE 


AN ELECTRICAL DEFROSTING 
SYSTEM IS PROVIDED FOR 
THE FRONT WINDSHIELD 
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le 


CABIN PRESSURE ALTITUDE — 1000 FEET 


AIRCRAFT ALTITUDE — 1000 FEET 


Figure 1-70 


then directed to a turbine which cools it still 
further. This cooled air, which is combined with 
the hot air from the engine and controlled to vary 
the cockpit air temperature, enters each cockpit 
through two tubes (one at each side aft of the 
pilot’s seat) and two foot warmers (hollow perfo- 
rated tubes on which the rudder pedals ride), The 
pressure regulator automatically maintains the 
cockpit pressure schedule (figure 1-70) by control- 
ling the outflow of air, and directing it to increase 
the cooling in the electronic compartments and 
turtle deck area as needed. An increas in cockpit 
pressure, restricted automatically to %4 (+) PSI 

a minute, may occur when the aircraft descends to 
a lower altitude. A cabin altitude marker on the 
altitude vertical velocity indicator (figure 1-51) 
shows the equivalent cockpit altitude. A safety 
valve in the air conditioning system incorporates 
automatic pressure and vacuum relief features 
which protects the cockpit from high or low pres- 
sures, and a dumping function which protects the 
cockpit from high or low pressures, and a dumping 
function which, when necessary, is used to relieve 
the cockpit pressure. 


Temperature Control Lever. 


The temperature control lever (figure 1-71) (not in 
rear cockpit) manually selects cockpit temperatures, 
ventilates the cockpits, and energizes the automatic 
temperature control system, and has six positions: 
HOT, CKPT DEFOG, COLD, OFF, and RAM, and 
an automatic position marked CKPT AUTO ON. 
When in the CKPT AUTO ON position (automatic 
operation), temperature in the cockpit is maintained 
at that selected on the cockpit temperature knob. 
In automatic or manual control the temperature 
will be maintained approximately between 40° and 
90° F during average flight conditions. The auto- 
matic control will not hold stable temperature at 
idle or low RPM on the ground, above MACH 1.6 
at high altitude or at high airspeed at low altitude. 
If the automatic system fails or malfunctions, 
cockpit temperature can be selected manually by 
moving the temperature control lever within the 
HOT-COLD range. If AC secondary power fails, 
temperature control is maintained by manual opera- 
tion of the temperature control lever in the HOT- 
COLD range which positions a by-pass valve. When 
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TEMPERATURE CONTROL 


Panel 


[1018] C/W 


Figure 1-77 


in the COLD position, all hot air from the engine 
bleed line is routed through the cooling turbine. 

As the control lever is moved toward the HOT posi- 
tion, hot air is allowed to flow around the cooling 
turbine and mix with the turbine cooled air. At 

the same time, the amount of air directed to the 
cooling turbine is decreased. Moving the control 
lever towards HOT, increases the cockpit tempera- 
ture proportionately until the control is in the 

HOT or CKPT DEFOG position, where the minimum 
flow of air is through the turbine and the turbine 
speed is reduced. With the temperature control in 
the OFF position all valves are closed and no air 
enters the cockpit. The RMA position mechanically 
actuates the dum valve to relieve cockpit pressure, 
and opens the ram air valve to allow outside air to 
circulate through the cockpit. 


(1018) N/C/W 


At low altitude and high airspeed (espe- 
cially at high, outside, air temperatures) 
the RAM air position can cause excessively 
high cockpit air temperatures, which can 
be reduced by decreasing airspeed and/or 
increasing altitude. 


Note 


The heating pressurization and refrigera- 
tion system will not operate when the 
main hot air line shutoff valve switch is 
OFF, Only ram air will be available for 
cockpit and modular cooling. 


Cockpit Temperature Knob. 


The cockpit temperature knob (figure 1-71) (not 
in rear cockpit) marked CKPT AUTO CONT, is 


Use 100% OXYGEN to offset effects 
of possible cockpit contamination when 
the temperature control lever is OFF. 
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powered by single phase, 115 volt, AC secondary 
power and has two positions — HOT and COLD. 
The knob may be rotated to any position between 


HOT and COLD to manually select and maintain 
the desired temperature, only when the temperature 
control lever is in the CKPT AUTO ON position. 


Normal Operation of Cockpit Air Conditioning and 
Pressurization System. 


1. Canopy — CLOSE and lock. 
2, Temperature control lever — CKPT AUTO ON. 
3. Cockpit temperature knob — As desired. 

Note 


If condensation in the form of mist or 
snow is blown into the cockpit from 
the air conditioning outlets, a higher 
cockpit temperature can be selected or 
the temperature control lever can be 
placed in the RAM position. 


Emergency Operation of Cockpit Air Conditioning and 
Pressurization System. 


See section III. 


ELECTRONIC COOLING AND PRESSURIZED AIR 
SYSTEM. 


The electronic cooling and pressurized air system 
(figure 1-72) consists of two subsystems: (a) an 
air conditioning package similar to the cockpit air 
conditioner which operates on engine bleed air and 
maintains the equipment in the forward equipment 
compartments at a temperature required for reliable 
dperation; (b) a modular cooling system which 
itilizes a blower and ram air at ambient tempera- 
sure to cool the electronic modules for the CIN, 
Joppler, Fire Control, R-14 Radar, and Autopilot 
systems. The two subsystems are interconnected 
#0 permit the air conditioning package to cool the 
nodules when air conditioning package to cool the 
nodules when ram air temperature to the modules 
exceed 110°F. The aft electronic compartments 
and turtledeck areas are cooled by cockpit exhaust 
air. 


Air Conditioning Package. 


The air conditioning system operates only when the 
engine is running. A duct directs hot pressurized 

air to the air conditioning package. Air which has 
been partially cooled by the package heat exchanger 
is directed to the radar transmitter, canopy seal, 

the anti-G suit and the external fuel tanks. Temper- 
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ature in the forward equipment compartment is 
automatically maintained at pproximately 85°F 
from sea level to 50,000 feet. A temperature probe 
in the forward equipment compartment controls a 
modulating valve located at the turbine inlet of the 
air conditioner, thereby regulating the amount of 
bleed air going to. the air conditioner. If the com- 
partments air temperature exceeds 150°F a light on 
the caution light panel will illuminate. Power for 
the air conditioning system is supplied by single 
phase 115 volt AC secondary power and the DC 
primary power. 


Modular Cooling System. 


When the aircraft is on the ground and external 
power is supplied or the engine is running, a blower 
operates to circulate ambient air through the elec- 
tronic modules. A time delay interlock prevents 

the operation of the CIN power supply on the ground 
if the blower is inoperative. On takeoff, as the weight 
is taken off the main landing gear, a switch auto- 
matically causes the ram air shutoff valves to open 
thereby forcing air through the modules. The blower 
is shut off by a switch when the nose gear retracts. 
The blower is powered by three phase AC secondary 
power and the CIN power supply is powered by 

28 volt DC primary power and three phase 200 volt 
AC secondary power. If AC secondary power fails 
during flight with the landing gear extended the 
blower will be inoperative but the modular cooling 
system including CIN power supply will be cooled by 
the electronic cooling and pressurized air system. 


Electronic Cooling Switch. 


The electronic cooling switch (figure 1-71) (not in 
rear cockpit) is marked ELECTRONIC COOLING, 
and has two positions: OFF and unmarked ON, In 
the ON position, temperature in the auxiliary elec- 
tronic and forward electrical compartments is auto- 
matically maintained within limits by the air 
conditioning control system. If high temperature 
ram air conditions are encountered package cooling 
air is supplied to cool the CIN, Doppler and fire 
control systems. In the OFF position (used only 
when an overheat condition exists or for ground 
test), DC primary power energizes and closes the air 
modulating valve, preventing air from entering the 
compartments from the refrigeration unit. Only 
ram air is available for cooling the CIN, Doppler and 
fire control systems. 


Note 


On aircraft [948] C/W, if an overheat 
condition exists (illumination of the 
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Note (Continued) 
main hot air line caution light) place the 
electronic cooling switch OFF. This will 
remove power from the ram air valve and 
lock it in the full open position. 


Compartment Overheat Light. 


The compartment overheat light (figure 1-60) on 
the caution light panel displays COMPT O’HEAT 
and is powered by DC primary power. [lumination 
of the light indicates temperature in the compart- 
ments has increased to approximately 150°F. If 
the light remains on (indicating cooling turbine 
failure), the electronic cooling switch should be 
placed in the OFF position to stop the flow of air 
to the cooling turbine. 


NORMAL OPERATION. 


1. Place the electronic cooling switch to ON. 
The electronic cooling and pressurized air 
system will automatically maintain tempera- 
ture within limits. 


EMERGENCY OPERATION. 
Air Conditioning Package. 


See compartment overheat light illumination pro- 
cedure in section II. 


Modular Cooling System. 


Failure of the blower to operate properly while on 
the ground may result in overheating of the CIN 
power supply. If the CIN power supply overheats 
the CIN PWR caution light will cycle on and off. 
During an overheat condition the CIN power supply 
is in emergency backup operation (refer to CIN 
MAIN POWER SUPPLY CAUTION LIGHT in this 
section). The radar, fire-control, autopilot and 
Doppler should be turned off immediately to re- 
duce heat in the compartments. The CIN equip- 
ment will resume normal operation (with ram air 
cooling) when the weight is off the wheels, since 
the ram air valve opens when the nose gear is up 
and locked. No restrictions are subsequently im- 
posed on any of the aforementioned equipment 
during flight; however, this equipment should be 
turned off prior to lowering gear for a landing, if 
practicable, or as soon as possible after landing. 

If operation of the blower is normal, but the nose 
gear fails to retract on takeoff, aircraft operation 
should be limited to a maximum of 15,000 feet 
altitude. Above 15,000 feet the biower will not cool 
sufficiently to prevent overheating of the modules. 
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Aircraft have a main hot air line shutoff valve 
switch incorporated to shutoff air between the 
engine and the air conditioning packages, If this 
switch is positioned to OFF, because of-a hot air 
leak, the air conditioning packages will be inop- 
erative together with the AC generator. If the 
landing gear is extended with these conditions the 
ARC-70 radio can be expected to cycle off approx- 
imately one and one-half minutes after the gear is 
extended. After the first off cycle, the ARC-70 
radio will normally continue to cycle on and off 
at approximately one and one-half minute 
intervals. 


DEFROSTING, DEFOGGING, AND RAIN 
REMOVAL SYSTEMS. 


Note 


[F) All switches for these sytems are in the 
front cockpit. 


@ The defrosting, defogging and rain re- 
moval systems will not operate when the 
main hot air line shutoff valve switch is 
OFF. 


WINDSHIELD DEFOGGING SYSTEM. 


The center glass panel in the windshield contains an 
electrical conductive transparent sheet which, when 
heated, defogs and defrosts the glass. A thermostat 
in contact with the inner surface of the panel, in 
conjunction with a single phase, 115 volt, AC 
secondary power, controls and maintains the panel 
at the correct temperature. When power is applied 
it heats the pane! to about 110° F (43°C), at which 
point the thermostat will shut off the power. When 
the temperature decreases sufficiently, the thermo- 
stat will turn on power to heat the panel again, thus 
keeping its temperature within the setting of the 


thermostat. 


The heating element should be turned 
off during ground operation to prevent 
damage to the glass panel because of 
overheating. Lack of airflow over the 
panel may cause uneven heat distribu- 
tion and eventual damage. 
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Windshield Defogging Switch. 


The guarded windshield defogging switch (figure 
1-71) (not in rear cockpit) placarded FWD WIND- 
SHIELD DEFOG, has two positions: unmarked 
ON and placarded OFF. It controls single phase, 
115 volt, AC secondary power to the windshield 
defogging system. 


Operation of Windshield Defogging System. 


The windshield defogging system should be turned 
off for all ground operation. For takeoff and during 
flight the windshield defogging switch is moved to 
the ON position in areas of high humidity or when 
visible moisture is present. 


WINDSHIELD SIDE PANEL DEFROSTING SYSTEM. 


Perforated tubes, clamped to brackets on the front 
windshield panels, are connected by tubing and 
flexible hoses to a manually operated hot air shut- 
off valve that is supplied with air which has passed 
through part of the heat exchanger. The amount 
of air directed to the perforated tubes is manually 
controlled, 


Windshield Side Panel Defroster Knob. 


The amount of air being supplied to the windshield 
side panel defroster tubes is manually controlled 

by the windshield side panel defroster knob 

(figure 1-71) (not in rear cockpit) placarded WIND- 
SHIELD SIDE PANEL DEFROSTER. The control 
rotates 90 degrees between the HOT and OFF 
positions with four intermediate detents to regulate 
the flow of air. 


Note 


The knob will rotate freely at idle RPM, 
but at higher thrust settings may require 
more force to turn. 


Operation of Windshield Side Panel Defrosting System. 


The windshield side panel defrosting system should 
be operated as required. Cockpit temperature 
should be maintained as high as possible consistent 
with pilot comfort to remove or prevent frost 
formation upon descent. 


ANTIFOGGING SYSTEM. 


The antifogging system provides dry air between 
the double glass panels of the side windshield and 
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the canopy windows to prevent moisture deposit on 
the inside surfaces. The area between the glass panels 
is vented through the desiccator in the cockpit in the 
vicinity of the air conditioning outlets behind the 
pilot’s seat. The air-drying system is never inoperative 
because any air that enters the space between the 
double glass panels will always pass through the 
desiccator. 


WINDSHIELD RAIN REMOVAL SYSTEM. 


The windshield rain removal system provides a high 
velocity stream of hot air from the engine compressor 
stage to clear rain, ice, or snow from the center wind- 
shield panel at traffic pattern speeds or below. The 
air passes through a duct to a discharge nozzle lo- 
cated forward of, and below, the center windshield 
panel. A manually operated switch enables the 

pilot to control the solenoid-operated shutoff valve 
in the rain removal hot air duct. Temperatures in 

the hot air duct can vary from 200° to 900°F (93° 

to 482°C). The system is powered by DC secondary 
power. 


Rain Removal Switch. 


The rain removal switch (figure 1-71) (not in rear 
cockpit) is a two-position toggle switch placarded 
RAIN REMOVAL with an OFF and an unmarked 
ON position. In the OFF position, the solenoid 
shutoff valve is deenergized and remains closed. {n 
ON positon the solenoid valve is energized by DC 
secondary power and will open provided the air 
supply is adequate for both the ATM and rain 
removal. This feature prevents starving the ATM 
if the air supply is insufficient. The valve will open 
and the system operate at sea level at 60 degrees F 
at a minimum of 74 percent RPM. 


Note 


On aircraft modified by T.O, 1F-105-1078, 
the windshield rain remova) system opera- 
tion is limited through a switch on the 
landing gear handle (figure 1-5). The rain 
removal system will operate only when 
the landing gear handle is in the DOWN 
position and the rain removal switch is 
ON, When the gear handle is moved to 
the UP position, the rain removal 

switch will physically cycle to OFF. 
When needed again, the landing gear 
handle must be placed in the DOWN 
position and the rain removal switch 
moved to ON, The switch is spring- 
loaded to OFF when the landing gear 
handle is in the UP position. 


@ On aircraft not modified by T.O. 1F- 
105-1078 the airspeed should not be 
allowed to go above 270 KCAS with 
the rain removal switch on. 


® Each 1000 foot increase in altitude will re- 


quire an increas of 1.25 percent to the mini- 


mum RPM. 
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e Each 10 degree F increase in temperature will 
required an increase of 0.75 percent to the 
minimum RPM. 


® Each 10 degree F decrease in temperature will 
permit a decrease of 0.75 percent to the mini- 
mum RPM. 


In the event of DC secondary power failure or 


mechanical failure, the valve will close and stop the 
flow of hot air in the rain removal duct. 
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Operation of Windshield Rain Removal System. 


1. Place the rain removal switch in the ON pos- 
ition for takeoff and landing, if necessary. 


The windshield rain removal system 
should only be operated below 270 
KCAS during takeoff and landing, if 
required. If the system is allowed to 
remain ON during other periods, ex- 
cessive heat will crack the windshield. 


ANTI-ICING AND DEICING SYSTEMS. 
Note 


(F) All switches for these systems are in the 
front cockpit. 


PITOT HEATER. 


The pitot tube (34, figure 1-1) is electrically heated 
to prevent ice formation. The heater is powered by 
DC primary power. 


Pitot Heat Switch. 


The pitot heat switch (figure 1-71) (not in rear 
cockpit) is a two-position toggle switch placarded 
PITOT HEAR with an unmarked ON and a plac- 
arded OFF position. The ON position energizes 
the heating element in the pitot tube and keeps it 
free of ice. The ON position also energizes a 
heating element in the angle of attach sensor vane 
to keep it free of ice. 


The pitot heater should not be used on 
the ground as serious overheating will 
occur because of insufficient airflow. 


ENGINE ANTI-ICING SYSTEM. 


The engine anti-icing system placarded ENG DE- 
ICE is provided to prevent the accumulation of ice 
on the engine inlet guide vanes. Hot air from the 
engine compressor 15th stage is ducted to the 
engine inlet guide vanes when an electrically 
operated anti-icing valve is open. A toggle switch 
controls the circuit which opens and closes the 
valve. A caution light illuminates when the valve 
is fully open. The system receives its power from 
the DC primary bus. 
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Engine Anti-icing Switch. 


The engine anti-icing switch (figure 1-71) (not in 
rear cockpit) located on the temperature control 
panel is a two-position switch placarded ENG DE- 
ICE with positions ON and OFF. The ON position 
energizes an electric actuator which opens the anti- 
icing valve to permit hot air from the engine com- 
pressor 15th stage to flow to the engine inlet guide 
vanes. The OFF position energizes the electric 
actuator to close the valve and shut off the flow of 
hot air to the engine inlet guide vanes. In the event 
of DC primary power failure, the valve will become 
inoperative and remain in its last position. 


Engine ice Caution Light. 


The engine ice caution light on the caution light 
panel (figure 1-60) displays ENG ICE and is powered 
by the DC primary power. Illumination of the light 
only indicates the anti-icing valve is fully open. 


Operation of Engine Anti-icing System, 


When flying through areas of known or suspected 
areas of icing, the engine anti-icing switch should 
be placed in the ON position. Engine anti-icing is 
most effective at high-thrust and low airspeeds. 


Note 


Avoid prolonged use of the engine anti- 
icing system when icing conditions do 
not exist as range will be decreased by 
one to two percent. 


LIGHTING EQUIPMENT. 
EXTERIOR LIGHTS. 
Note 


[F) All exterior light switches and controls 
are located in the front cockpit. 


Landing Lights. 


Two landing lights are mounted on the lower part 
of the nose gear strut. The landing lights are pow- 
ered by the DC secondary power, and the circuit is 
completed through the left landing gear aft inboard 
door uplock switch so that the lights will be out 
when the gear is retracted regardless of the position 
of the landing and taxi lights switch. 


Taxi Light, 


A taxi light is mounted on each main landing gear 
strut directly above the torque arms and one 
mounted on the lower part of the nose gear strut on 
unmodified aircraft. The taxi light is powered by 
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the DC secondary power and the circuit is com- 
pleted through the nose gear uplock switch so that 
the light will be out when the gear is retracted 
regardless of the position of the landing and taxi 
lights switch, 


Due to the limited illumination by the 
taxi light, the landing lights should be 
used instead of the taxi light when taxiing 
in poorly lighted areas, 


Landing and Taxi Lights Switch. 


The landing and taxi lights switch (figure 1-5) (not 
in rear cockpit) is a three-position switch marke? 
LDG LIGHT ON, OFF, and TAXI LIGHT ON. 
When placed in the LDG LIGHT ON or the TAXI 
LIGHT ON position, DC secondary bus power wil! 
be supplied to illuminate the respective light pro- 
vided the landing gear is not in the up-and-locked 
position. 


Formation Lights. 


Formation lights, consisting of luna white lights, 

one each in the rudder fairing and one each mounted 
on aft fuselage, on each side of the vertical stabilizer, 
are powered by DC secondary power and controlled 
by a switch (figure 1-73) (not in rear cockpit) 
marked FORMATION LT. The switch has three 
positions: BRIGHT, OFF and DIM 


Position Lights. 


The position lights consist of red (left) and green 
(right) lights in the wing tips and two white lights 

in the vertical fin tip, and white lights on the top, 
bottom and sides of the forward fuselage. The top 
fuselage light is enclosed within a transparent section 
of the turtledeck. The lights require DC secondary 
power. 


Position Light Switch. 


The position light switch (figure 1-73) (not in rear 
cockpit) has three positions: FLASH, OFF, and 
STEADY. When in the STEADY position, the wing 
and tail lights will be illuminated. When the switch 
is moved to FLASH position, the red, green, and 
white tail lights flash alternately at the rate of 40 
cycles per minute. 


Position Lights Dimmer Knob-Wing Tips & Tail. 


Brilliance of the wing tip and tail lights is controlled 
by a position lights dimmer knob (figure 1-73) (not 
in rear cockpit) placarded L & R WING TIPS & 
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TAIL, whose positions are DIM, 2 BRIGHT, and 
BRIGHT. When the position lights switch is in the 
STEADY or FLASH positions, movement of the 
knob clockwise from the DIM position to the 

% BRIGHT or BRIGHT position increases the 
brilliance of the lights. 


Fuselage Position Lights Knob. 


The fuselage position lights knob (figure 1-73) (not 

in rear cockpit) is placarded TOP & BOTTOM 
FUSELAGE with positions of OFF, DIM, 4 BRIGHT, 
and BRIGHT. When the knob is moved clockwise 
from the OFF position to the DIM, 4% BRIGHT or 
BRIGHT position the fuselage position lights 

increase in brilliance. 


Anti-Collision Lights [1080] C/wW 
Two anti-collision lights are mounted externally, 
one on top and one on the bottom of the fuselage. 
The top light is in the turtle deck area, The 
bottom light on aircraft is located forward of 
the nose wheel well and on fF) aircraft aft of the 
nose wheel well. Each light consists of a lamp 
and reflector mounted on a motor driven turn- 
table enclosed in a red cover. The lights rotate 
at a speed of 80 revolutions per minute which 


simulates 80 flashes per minute. The lights are 
powered by DC primary power, 
Anti-Collision Lights Switch [1080] C/AW 


The anti-collision lights switch (figure 1-73) is a 
rotary switch placarded ANTI-COLLISION LTS 
with positions marked OFF, BOTH, TOP and 
BOTTOM. These positions allow the lights to be 
illuminated individually or both simultaneously. 
A circuit breaker is provided for the circuit ad- 
jacent to the switch, 


INTERIOR LIGHTS. 


The interior lighting consists of red flood lights ar- 
ranged to cast light on the switch panels and instru- 
ments, edge lights for various panels, individual in- 
strument lights, thunderstorm lights, a cockpit utility 
light, and a navigation light (goose-neck). Ten, red 
floodlights, including one on the left side of the 
canopy and one on each side of the windshield and 
windscreen frames, mounted on the sides of the cock- 
pit, iiluminate the main instrument panel and con- 
soles. Instrument lights are mounted on the instru- 
ments to illuminate individual dial faces. Edge lights, 
which are powered similar to the instrument lights, 
illuminate the plastic panel engraved lettering. The 
lights produce a filtered red light diffused throughout 
the plastic material to provide illumination of the 
engraved surface markings. Each light fixture contains 
a bulb shielded from view by a knurled cap. The 
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interior lights are controlled by five knobs (figure 
1-73), placarded RED FLOCD, THUNDERSTORM, 
CONSOLE, NONFLIGHT INST and FLIGHT INST. 
The knobs are placarded with an arrow indicating 
intensity control range and OFF and INCR at the 
extremities of the arrow, The FLIGHT INST knob 
controls the integrated and standby instrument lights, 
the clock lights, depressed reticle control lights, and 
also controls the advisory lights which are, the HSI 
mode lights, R-14 radar system range lights, clear- 
ance plane indicator lights, radar mode indicator 
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lights, the sight head range lights and the control 
transfer button lights in the {F} when any of these 
systems are in operation. Ho-yever, the OFF position 
delivers a fixed voltage which permits illumination of 
these lights at full-bright. When the knob is moved 
from OFF in a clockwise direction, all the above 
lights are dimmed (minimum brightness), When the 
knob is moved toward the INCR position, the lights 
increase in brightness until at full INCR the lights 
are full-bright. The flight instrument lights are 
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powered by AC primary power while the nonflight 
instrument lights are powered by the AC secondary 
power. The console, red flood, and thunderstorm 
lights are powered by DC secondary power. 


Cockpit Utility Light. 


The cockpit utility light (19, figure 1-7) located on 
the right console is powered by DC primary power. 
The light is controlled by a rheostat which is an inte- 
gral part of the light; however, a pushbutton switch 
on the light provides full brilliance of the light regard- 
less of the rheostat setting. The forward section of 
the light rotates to four detented positions, providing 
flood red, spot red, spot white and flood white light. 


Navigation Light (goose-neck). 


The navigation light, stowed on the windshield bow 
(and above the rear instrument panel) are powered 
by DC primary power. The light can be positioned, 
as desired, by the flexible shaft and controlled by 

a rheostat located at the lower end of the shaft 
above the right auxiliary panel. A red or white 
light can be obtained by rotating the light cover. 


OXYGEN SYSTEM. 


The oxygen system (figure 1-74) is of the liquid 
oxygen type. The major components of the sys- 
tem are a converter, a quantity gage, an external 
filler valve, and a regulator on the right console. 
The converter consists of a 10 liter, insulated, 
storage container and a converter, which changes 
the liquid oxygen to gaseous oxygen and then 
supplies pressure to the oxygen regulator. The 
regulator in turn supplies the crew member with 
breathing oxygen. In the each crew member 
controls his own oxygen supply. Oxygen duration 
at various altitudes is shown in figure 1-76. The 
liquid oxygen system is serviced through a single 
point filler valve located within an access door on 
the forward left side of the fuselage (figure 1-78). 


OXYGEN REGULATOR. 


A combination pressure breathing diluter demand 
MD-1 oxygen regulator (figure 1-75) is mounted 

on the right console for use in conjunction with a 
MS22-001 standard military type mask or equiva- 
lent. The oxygen system is controlled by the sup- 
ply, the diluter, and the emergency levers. Gaseous 
oxygen is supplied to each regulator and the pres- 
sure gage will indicate 60 to 145 PSI. The regulator 
reduces the oxygen pressure, mixes oxygen with 

air in varying amounts depending on altitude and 
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pilot demand, and delivers it through flexible tubes 
to the pilot’s mask. At high altitude, the regulator 
supplies positive pressure breathing. It will be noted 
in the oxygen duration chart that an increasing num- 
ber of man-hours of oxygen is available above 25,000 
feet altitude when operating with the diluter lever in 
the NORMAL OXYGEN position. With increasing 
altitude, the volume of an equivalent mass of air at 
sea level increases. The regulator attempts to main- 
tain a constant flow of oxygen to the lungs by in- 
creasing the oxygen flow from the oxygen system, 
and decreasing the amount of air mixed with the 
oxygen. Beyond the altitude at which 100 percent 
oxygen is being used, further expansion of the gas 
will occur and, unless a pressurized system is used, 
the lungs cannot expand sufficiently to absorb the 
normal oxygen consumption. Therefore, even with 
a pressurized system though not as soon, an altitude 
will be reached beyond which less and less mass will 
be absorbed because of the continually expanding 
gas. The pilot receives a visual indication of system 
operation from the flow indicator and oxygen pres- 
sure gage located on the oxygen regulator panel. 


Diluter Lever. 


The diluter lever (figure 1-75) has two positions: 
NORMAL OXYGEN and 100% OXYGEN. With 
the lever at NORMAL OXYGEN, the regulator 
mixes air with oxygen in varying amounts, according 
to altitude, and delivers it through a flexible tube to 
the pilot’s mask. With the lever at 100% OXYGEN 
the regulator delivers 100 percent oxygen regardless 
of altitude. 


Emergency Lever. 


The emergency lever (figure 1-75) has three plac- 
arded positions: EMERGENCY, NORMAL and 
TEST MASK. The lever should remain in the 
NORMAL position at all times, unless an unscheduled 
pressure increase is required. Moving the lever to 
EMERGENCY with the diluter lever in 100% OXY- 
GEN provides continuous positive pressure of 100 
percent oxygen to the mask. If the EMERGENCY 
position is selected with the diluter lever in NOR- 
MAL OXYGEN, dilution of the oxygen with cock- 
pit air will occur depending on cockpit altitude. 
When the lever is held in the TEST MASK position, 
it provides positive pressure to test the mask for 


_ WARNING 


When placing the emergency lever in 
EMERGENCY or TEST MASK, it is 
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mandatory that the oxygen mask must 
fitted to the face and not removed. 
Continuous use of positive pressure 
with a leaking oxygen mask or the mask 
removed for extended time periods will 
not only deplete the oxygen supply 
rapidly, but will also result in extremely 
cold oxygen and possible flow of liquid 
oxygen to the regulator. 


Oxygen System Supply Lever. 


The oxygen system supply lever (figure 1-75) plac- 
arded SUPPLY with positions ON and OFF is 
located on the right aft end of the regulator. When 
the lever is in the ON position, oxygen is permitted 
to flow into the regulator, and when in the OFF 
position, flow is prevented. 


The pressure oxygen system control 
lever for the high altitude oxygen sys- 
tem, located on the forward right con- 
sole (figure 1-75), must be in the OFF 
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position to prevent loss of oxygen 
through the survival kit oxygen 
regulator. 


Pressure Gage and Flow Indicator. 


A pressure gage and a flow indicator (figure 1-75) 

are located on the oxygen regulator panel. The 
pressure gage shows gaseous oxygen pressure in 

PSI in the supply line whether or not the system is 

in use, The flow indicator consists of an oblong 
opening on the face of the regulator panel, is plac- 
arded FLOW, and shows white and black, alternately, 
during the breathing cycle. 


OXYGEN QUANTITY GAGE. 


An oxygen quantity gage (figure 1-75) located on 

the right console aft of the regulator panel, indicates 
the quantity of oxygen in the converter and is cali- 
brated in liters from 0 to 10. The gage is of the 
capacitance type and accurately records the liquid 
oxygen supply in the converter. Power is supplied 
from the single phase, 115 volt, AC primary power. If 
AC primary power fails, a red flag marked OFF will 
appear in a small opening in the face of the gage. 


Note 


The front gage is the master gage and 
directly records the amount of oxygen 
in the converter. The rear gage records 
the front gage reading (+0.3 liters). If 
the front gage is inoperative or erratic 
the rear gage will be unreliable. If the 
front gage is reading stable and the rear 
gage is inoperative the front gage readings 
will be considered valid and the aft gage 
will be disregarded. 


Oxygen Warning Test Button. 


An oxygen warning press-to-test button (figure 1- 
75) (not in rear cockpit) placarded TEST OXYGEN 
INDICATOR located to the right of the oxygen 
quantity gage, checks the operation of the oxygen 
low caution light circuit. When the button is de- 
pressed and held, the indicator circuit moves the 
needle on both quantity gages to beyond zero. 
When the needle reaches one liter or less, the cau- 
tion light in each cockpit will illuminate. Releasing 
the button will activate the indicator circuit, the 
gage will read the true oxygen quantity and the 
lights will go out. The circuit is powered by DC 
primary power. 


Oxygen Low Caution Light. 


The oxygen low caution light (figure 1-60) located 
on the caution light panel, displays OXYGEN LOW 
and is powered by DC primary power. The lights 
will illuminate together with the master caution 
light when the liquid oxygen level in the converter 
is one liter or less. 


Oxygen System Preflight Check. 


Before take-off, the oxygen system should be 
checked as follows: 


Note 


This test procedure is applicable only 
for an initial preflight check of the sys- 
tem. Inflight or repeated tests made 
within short periods may produce false 
or misleading indications. 


(F) e Each crew member must perform this 
check to assure proper operation in his 
cockpit. 


1. Oxygen pressure gage — Check 60 to 145 PSI. 
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2. Oxygen quantity gage — Check as required. 
The oxygen system need not be full for local 
training missions. In the [F] when flying dual 
the rear gage should read within +0.3 liter of 
the front gage. 


3. Oxygen system supply lever — ON. 
4, Emergency lever — NORMAL. 


5. Check oxygen regulator with the diluter lever 
first at NORMAL OXYGEN and then at 100% 
OXYGEN as follows: Blow gently into the end 
of the regulator hose as during normal exhala- 
tion, There should be resistance to blowing, 
Little or no resistance to blowing indicates a 
leak or faulty operation. 


6. Oxygen hose — Connect. Connect oxygen hose 
as shown in figure 1-77. 


7. With the oxygen mask connected to the regula- 
tor and the-diluter lever at 100% OXYGEN, 
breathe normally into the mask and conduct 
the following checks: 


a. Observe flow indicator for proper operation. 


b. Place emergency lever to EMERGENCY. A 
positive pressure should be supplied to the 
mask. Return emergency lever to NORMAL 
position. 


c. Hold emergency lever in TEST MASK posi- 
tion. A positive pressure should result within 
the mask. Hold breath to determine whether 
there is leakage around mask. Release emer- 
gency lever: positive pressure should cease, 

8. Retain diluter lever in 100% OXYGEN position 
or return diluter lever to NORMAL OXYGEN 
as required. 

Normal Operation of Oxygen System. 


1. Pressure Oxygen system lever — OFF. 


2. Oxygen system supply lever — ON. 


3. Diluter lever — 100% OXYGEN or NORMAL 
OXYGEN (as required). 


4, Emergency lever - NORMAL. 
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., OXYGEN MASK CONNECTIONS 


CRU -60/P 


PROPER ATTACHMENT OF THE OXYGEN HOSE CONNECTION is 
extremely important to assure that the oxygen hose does not — 
a. become accidentally disconnected during flight causing a 


loss of oxygen supply. 
b. prevent quick separation from the seat during ejection. 
¢. flail during ejection causing pilot injury. 


MOUNTING 
PLATE 
Insert connector into the mounting 
plate attached to the parachute har- 
ness. Check that the connector is 
firmly attached and that the lockpin 
is locked. 


Insert male bayonet connector, on the 
end of the oxygen mask hose, into the 
female receiving port of the connector. 
Turn bayonet connector to lock prongs 
into the recess in the lip of receiving 
port. 


STRAP 
FASTENER 


BAYONET 
CONNECTOR 


CONNECTOR 


Couple the seat oxygen hose to the 
lower port of the connector. 


Attach the bail-out bottle hose to the CONNECTOR 


swiveling port of the connector by in- 
serting the hose coupling and turning 
its spring-loaded collar clockwise to 
engage the bayonet pins. 


WARNING 


If a stowage strap is installed on the 
seat oxygen hose, the strap shall not be 
attached to the oxygen mask-to-regulator 
connector assembly. Connecting the strap 
may retard proper seat/man separation 
during ejection. 


OXYGEN 
MASK 
HOSE 


Figure 1-77 (Sheet 1 of 2) 
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CRU-8S/P 
LOCKPIN 


PROPER ATTACHMENT OF THE OXYGEN HOSE CONNECTION is 
extremely important to assure that the oxygen hose does not — 


a, become accidentally disconnected during flight causing a 


loss of oxygen supply. 
b. prevent quick separation from the seat during ejection. 
c. flail during ejection causing pilot injury. 


Insert connector into the mounting 
plate attached to the parachute har- 
ness. Check that the connector is 
firmly attached and that the lockpin 
is locked. 


ee Insert male bayonet connector, on the 
end of the oxygen mask hose, into the 
female receiving port of the CRU-8/P 
connector. Turn bayonet connector to 
lock prongs into the recess in the lip 
of receiving port. 


Couple the seat oxygen hose to the 
lower port of the connector. 


MOUNTING 
PLATE 


STRAP 
FASTENER 


CONNECTOR 


BAIL-OUT BOTTLE HOSE 


CONNECTOR Attach the bail-out bottle hose to the 


swiveling port of the connector by in- 
serting the hose coupling and turning 
its spring-loaded collar clockwise to 
engage the bayonet pins. 


WARNING 
If a stowage strap is installed on the 
seat oxygen hose, the strap shall not be 
attached to the oxygen mask-to-regulator 
connector assembly. Connecting the strap 
may retard proper seat/man separation 
during ejection. 


Figure 1-77 (Sheet 2 of 2) 
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Note 


Above 30,000 feet, a vibration or wheez- 
ing sound, which may sometimes be noted 
in the mask, is a normal characteristic of 
regulator operation. 


CAUTION 


Always use 100% OXYGEN for take-off, 
landing, and during air-refueling to pro- 
tect against possible cockpit air contami- 
nation. 


Emergency Operation of Oxygen System. 

See Hypoxia section III. 

MISCELLANEOUS EQUIPMENT. 
Note 


The anti-G and ventilated suit systems 
will be inoperative when the main hot 
air shutoff valve switch is OFF. 


ANTI-G SUIT PROVISIONS, 


An air-pressure hose in the personnel lead bundle at 
the front of the pilot’s seat provides for the attach- 
ment of the air-pressure intake tube of the pilot’s 
anti-G suit. Air-pressure for inflation of the anti-G 
suit bladder is conducted from the engine compres- 
sor through a pressure regulating valve located on 
the left console. The valve opens under a G loading 
of 1.5 to 2.0 G, and will allow pressure to be ap- 
plied to the suit, increasing in direct relationship 
with the magnitude of G load imposed approxi- 
mately as follows: at 2G from 0 to 1.2 PSI; at 4G 
from 2.9 to 4.2 PSI; at 6G from 5.85 to 7.3 PSI; 
and at 8G from 8.7 to 10.4 PSI. When the accelera- 
tion decreases below the valve opening G setting, 
the valve closes and exhausts the suit pressure into 
the cockpit. The relief valve will prevent the pres- 
sure in the suit from exceeding 11 PSI. 


Note 


In the event of excessive pressure and 

the anti-G system fails, disconnect anti-G 
suit hose. On unmodified G-suits, the 
check valve on the G-suit hose must be 
manually depressed to relieve the pressure. 
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Anti-G Suit Valve Test Button. 


The anti-G suit valve test button (19, figure 1-6), is 
located on the left console. Depressing the button 
will simulate valve operation under G loading and 
cause pressure to inflate the anti-G suit bladder to 
assure operation. 


PILOT’S LIQUID SUPPLY. 


A one-quart thermos-type of liquid container is 
stowed in a bracket on the right of the upper center 
of the bulkhead, aft of the ejection seat in the EF) 
front and cockpit, and in a bracket on the left 
of the upper center of the bulkhead aft of the ejec- 
tion seat in the (F) rear cockpit. Attached to the 
container is a flexible tube with a hand valve at its 
end containing a pushbutton which must be depressed 
before the liquid in the container can be used. To 
drink the liquid from the container, detach the hand 
valve from the headrest, insert the drinking tube 
into the mouth, depress the hand-valve button and 
suck the liquid from the container. 


PILOT’S RELIEF PROVISIONS. 


The pilot’s relief provisions (20, figure 1-6) consists 
of a horn, terminating in a removable pint container, 
which contains a spring-loaded double-action valve. 
The valve lever, which must be actuated before use 
provides for pressure equalization, usage, and air- 
escape. In the normal position of the valve, the air 
escape and usage sections are closed. The valve and 
bottle assembly is stowed in the aft left console. It 
is retained in position by the pressure of a sponge 
rubber pad attached to the receptacle base, After 
the lugs on the valve are inserted in the slots in the 
mounting hole, the assembly is turned counterclock- 
wise to engage the lugs underneath the panel. 


VENTILATED SUIT SYSTEM. 


The ventilated suit provides air circulation around 
the pilot’s body and is normally worn under an 
anti-exposure suit as a means of perspiration elimi- 
nation. Air for the ventilated suit is taken from the 
cockpit into a blower and forced through a flexible 
hose in the personnel lead bundle at the front of 
the ejection seat. The vent suit blower is controlled 
by a switch on the temperature control panel. A 
manually operated flow control valve at the end of 
each hose permits adjustment of the airflow into the 
suit. A short section of hose attached to the suit, is 
connected to the hose from the personnel lead 
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SERVICING DIAGRAM 


HYD ACCUMULATORS © 
1. Landing Gear Uplock % 
2. Emerg. Brakes % i 
} 
4 


3. Bomb Bay Doors 


HYD RES PRI 2 


(Same as left side) 


EXTERNAL POWER RECEPTACLES 
AC and DC 


BATTERY UTILITY HYD RESERVOIR Emerg. Hyd. Sys. Accum. 
FILLER @ Utility Hyd, Sys. Accum. 
Utility Hyd. Res. Ind. 
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A FUEL MIL-J-5624 (JP-4) @ HYDRAULIC FLUID MIL-H-5606 we git , 

: (NATO SYMBOL H-515) urity factor of no more than 5 to 10 parts 
ALTERNATE See Section V wm OXYGEN MIL-0-27210 contamination {including minerals)in one mil 
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disconnect. The temperature of the air to the suit 
is controlled automatically by the cockpit tempera- 
ture control knob when the temperature control 
lever is at CKPT AUTO ON, and manually by the 
temperature control lever in any other position. 
The vent suit blower is powered by AC secondary 
power, 


Ventilated Suit Air Switch. 


The vent suit air switch (figure 1-71) (not in rear 
cockpit) on the temperature control panel is a two- 
position switch placarded VENT SUIT AIR with 
positions OFF and an unmarked ON position and 
is powered by AC secondary power. The ON posi- 
tion energizes the vent suit blower. The OFF posi- 
tion shuts the blower off. 


Ventilated Suit Flow Control Valve. 


The ventilated suit flow control varies the flow of 
air into each vent suit. The flow control valve is 
manually operated, and is located where the suit 
hose section joins the hose from the quick discon- 
nect on each ejection seat. The valve is actuated by 
around knob, the top of which has an embossed 
bar to indicate valve positions. In the closed posi- 
tion, the bar on the knob will be 90 degrees to 

the valve body centerline and when rotated clock- 
wise to the fully open position, the bar will be 
aligned with the centerline of the valve body. 
intermediate positions may be selected as desired. 
When the is being flown solo, the control valve 
in the rear cockpit shall be in the closed position. 


Note 


If the vent suit system is not used, a cap 
may be installed on the hose end and the 
blower motor may not operate due to the 
secondary circuit breaker being pulled. 


Operation of Ventilated Suit System. 


(0) 1. Temperature Control lever — CKPT AUTO ON 
([791] N/C/W). 
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2. Ventilated suit air switch — ON. 


3. Feel for airflow from the hose coming from 
the personnel lead hose by opening the flow 
control valve. 


4. Check for a decrease in airflow when the flow 
control valve is turned from open toward 
closed position. 


5. Close the flow control valve and connect the 
suit hose to the hose from the personnel lead 
quick disconnect. 


6. Slowly open the flow control valve for the de- 
sired airflow into the suit. Adjust cockpit tem- 
perature knob for the desired temperature in 
the ventilated suit. 


Note 


If the vent suit is not worn, the flow 
control valve should be closed to stop 
any disturbing airflow from the hose. 


HOOD-INSTRUMENT FLYING. [F] 


An instrument flying hood is provided for the rear 
cockpit for use in instrument flying training. The 
hood is constructed of a white, neoprene-coated 
fire-resistant nylon cover supported by three bows 
which ride in tracks alongside the cockpit longeron. 
The hood is manually moved to its forward position 
to enclose the cockpit. 


Raising the rear seat in the F-105F air- 
craft to the full up travel, may cause the 
seat catapault yoke to contact the bungee 
chord brackets. To prevent this, do not 
raise the seat to the full up position. 


Sectiom IT 


NORMAL 


PROCEDURES 
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PREPARATION FOR FLIGHT. 
FLIGHT RESTRICTIONS. 


Refer to section V of this manual for Operating 
Limitations of the aircraft. 


FLIGHT PLANNING. 


Determine takeoff, cruise control and fuel require- 
ment data from the Appendix. Check armament 
and special equipment carried is suitable for the 
mission. Determine that survival kit provision con- 
tainer is appropriately supplied for the area of 
operations. 


TAKEOFF AND LANDING DATA CARD. 


Before each flight, refer to the Appendix for infor- 
mation necessary to fill out the Takeoff and 
Landing Data Cards, located in the Abbreviated 
Checklist T.O. 1F-105D-1CL-1. 


Cet 5 toa So Mew mE Dw E SY BB 
Supersonic Flight; «6.6 6 « & & w @ ~ & QR 
Flight Characteristics . . . . . . .. . . 2:27 
Deceleration Procedure. . . . . . .. . . 2-27 
DOOM 5 5 5k aE A Ge & OR OW aH we ee 
Beiore Landing 2. a ain ke © & BR we ty & SF 
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Engine Shutdown. . . ........ . 2:34 
Before Leaving the Aircraft . . . . . . . . 2:35 
Cocking Procedure . . . .... 2... « 235 


WEIGHT AND BALANCE. 


Check takeoff and anticipated landing gross weight, 
refer to section V for limitations. Consult Hand- 
book of Weight and Balance Data, T.O. 1-1B-40 and 
Form 365F for weight and balance requirements. 
Determine whether special fuel sequence is required 
due to disposable load. 


F-105D PILOT — Shall accomplish all check list items 
except those identified by {F] which are 
peculiar to the F aircraft. 


F-105F PILOT (FRONT COCKPIT) — Shall accomplish 
all check list items except those identified by 
which are peculiar to D aircraft. 


F-105F CREW MEMBER (REAR COCKPIT) — Shall, in 
conjunction with the pilot, accomplish all 
items identified by 4ggp~ and monitor items 
identified by 4. 
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Figure 2—1 
PREFLIGHT CHECK. Therefore duplicate inspections and operational 
checks of systems have been eliminated, except for 
BEFORE EXTERIOR INSPECTION. certain items required in the interest of flight safety. 
1, AFTO Form 781 — Check. 
Note 
— Exterior inspection should be accom- 

Spare cartridges may be carried in the plished before DC and AC external 

right hand storage rack located on FF46 power is connected to the aircraft. 

for a maximum of two flights and sub- 

sequently used. The status of spare car- Note 

tridges can be determined by reference 

to AFTO Form 781, Part II. Starting at the nose wheel of the aircraft, 


check all surfaces for cracks, distortion, 
loose or missing rivets, and indications of 
damage, signs of fuel, oil and hydraulic 


fluid leaks; check that all access panels 


Assure there is no cartridge in the starter are secured with the exception of those re- 
breech before proceeding with a pneu- quired to be open for after start inspection. 
matic start. 
® At bases where ground personnel are not 
e Flights with a live cartridge in the starter completely familiar with your aircraft, 
breech are prohibited, make sure that the post flight and preflight 
are accomplished in accordance with the 
EXTERIOR INSPECTION. Technical Manual of inspection require- 
ments; 
The exterior inspection (figure 2—1) is based on (D) T.O. 1F-105D-6, 1D-105D-6WC-1 
the fact the maintenance personnel have completed PRPO or -4PE 
all requirements of the Technical Manual of in- [F) T.O. 1F-105F-6, 1F-105F-6WC-1 
spection requirements for preflight and post flight: PRPO or -iPE 
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Place utility ladder against left side-of the air- 
craft at the cockpit. No external grips or st : 
are provided. Unlock the canopy by using t 
exterior canopy lock lever and open the Hd 
by depressing the upper exterior Pa! control 

button. When the canopy is open the ladder may 
be hooked over either cockpit rail, 


Figure 2-2 


AIRCRAFT SAFETY CHECKS. 


Upon arrival at the aircraft, the pilot should per- 
form the safety checks outlined below: 


1. 


Nose gear torque links —- Connected, pin 
installed and safetied. 


. Landing gear safety pins — Removed. 


. Fire extinguisher safety pins — Removed 


[1060] C/W. 


. Arresting hook safety pin — Insure removal. 
. BF Canopy — Check for security. 
. IMF~ Seat leg brace safety pin — Installed. 


. IMR Aux canopy jettison handle safety pin-- 


Removed. 


. "MIF~ Seat quick disconnects, shoulder har- 


ness, communication leads and hose fittings— 
Check. Check seat quick disconnects for 


proper connection of oxygen, radio, anti-G 
suit and vent suit. Check hose fittings on 
ejection seat catapult and canopy remover. 
Check that the shoulder harness straps are not 
laying over the back of the ejection seat or 
head rest. This can interfere with the seat ad- 
justment and jam or damage the canopy actu- 
actuator/remover and/or shoulder harness. 


ENTRANCE TO AIRCRAFT. 
For entrance to aircraft see figure 2—2. 
(F] REAR COCKPIT CHECK — SOLO FLIGHTS. 


For solo flight the pilot must check the rear cock- 
pit as follows; 


1. Left console circuit breakers — IN. 


2. All switches on left console — OFF or normal 
position. 


3. Fuel shutoff switch — ENGINE FEED (guard 
down and safety wired) [1044] C/W. 
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14. 


15. 


16. 


17. 


18. 


19. 


20. 


21. 
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. Speed brake switch — Check centered. 


. Throttle idle stop — Check disengaged (down). 


To disengage, depress and rotate 90° CCW. 


. Arresting hook switch — UP and guarded. 
. Landing gear handle — DOWN. 


. Armament control panel - Set. 


a. Master-armament switch — OFF (guard 
down). 


b. Station-selector buttons — OUT. 


c. Pylon-sequence-selector switch ~-- OFF. 


. Compass control panel function selector 


knob — SLAVED. 


, Oxygen supply lever — OFF. 


. All switches and controls on right console — 


OFF or normal position. 


. Right console circuit breakers — IN, 


. Special weapon lock — Handle forward, pip 


pin installed, unless otherwise directed. Pip 
pin removed for bomb bay carriage - Ground 
alert. 


Consent panel lock switch — UNLOCK unless 
otherwise directed. 


Consent panel arming switch —- ARM unless 
otherwise directed. 


Vent suit flow control valve — Closed if 
installed. 


Seat leg brace and canopy safety pins — 
Installed. 


Survival kit secured with nylon tie down ropes 
or if not available, remove survival kit. 


Parachute (if in seat) — Disconnect from 
actuator, install safety pin and dust cap and 
remove parachute from cockpit [1038] C/W. 


Control stick and rudder pedals — Check free 
and clear of obstructions. 


All loose items — Stowed and secured. 


a. Place pilot’s personal leads on top center of 
survival kit with ends pointing aft. 


b. For solo flights, attach the leg restraint keys 
and shoulder harness to the lap belt, lock 
and draw lap belt snug across survival kit, 
Secure the nylon ropes to the leg restraints 
to preclude entanglement with any controls, 


An improperly secured survival kit could 
become separated from the seat and be- 
come wedged between the seat and the 
contro] stick. 


c. Navigation (goose neck) light -- Secured in 
snap holder. 

d. Map case — Secured. 

e. Plotting board — Secured. 

f. Relief container ~- Secured. 


g. C-4 Utility Light — Stowed in its socket. 


22. Aft canopy — Close and lock. 


(F) REAR COCKPIT CHECK — PASSENGER OTHER 
THAN CREW MEMBER. 


When carrying a passenger other than a crew mem- 
ber the pilot must perform the rear cockpit check 
as in solo flights and also instruct the passenger in 
the following: 


d 


. Aux canopy jettison handle safety pin — 


Insure removal. 


. Proper hook-up of shoulder harness, safety 


belt, survival kit and personal leads. 


. Use of vent suit flow control valve (if 


applicable). 


. Seat height and rudder pedal — Adjusted. 


. Hook-up and disconnect of the zero delay 


lanyard [1038] N/C/W. 


. Connection of parachute firing cable to para- 


chute deployment gun actuator [1038] C/W. 


Note 


A force of 16 to 20 pounds is required 
to seat the parachute firing cable end 
fitting in the actuator, 


7. Use of the intercom set. 


8. Ejection and evacuation of the aircraft — 
Briefing received. 


9, Removal and stowage of seat leg brace safety 
pin. 
10, Location of critical switches — Check. 
a, ENGINE FEED [1044] C/W. 
b, dettison external stores button. 
c, Consent panel lock /arming switches. 
d. Oxygen panel switches, 


é. Radar/beacon switch. 


f. Compass contro] panel function selection 
knob. 


COCKPIT CHECK — ALL FLIGHTS. 
1. All electrical power — Check OFF. 


2. "MNF Enter cockpit, adjust rudder pedals and 
attach and secure all personal equipment. 


Note 


If desired, a preflight operational check 
of the inertial locking feature of the 
shoulder harness inertia reel can be made 
after the handle has been set in the UN- 
LOCKED (aft} position, Pull rapidly on 
the harness; the reel should jock. To 
make sure the reel has not fully extended, 
move the handie forward to LOCKED 
then back to UNLOCKED. The harness 
shall release and be capable of further 
extension. 


a. Connect left and right survival kit parachute 


attaching straps. 
Make sure that the survival kit fasteners 
are properly positioned and the straps are 
pulled tight. 
al. Lace left leg lanyard under ieft leg, 
insert through right garter D-ring 
going from aft to forward then place 


lanyard ring on safety belt survival 
link [10837 C/W. 


a2. Lace right leg lanyard under right leg, 
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insert through left garter D-ring 
going from aft to forward then place 
lanyard ring on safety belt survival 
link [ 1083} C/W. 


b, Place right shoulder harness loop on safety 
belt swivel link. 


ce, Place left shoulder harness loop on safety 
belt swivel link. 


d. Place parachute lanyard anchor on safety 
belt swivel tink and fasten safety belt [1038] 
N/C/W. 


e, Fasten safety belt. Remove safety pin and 
dust cap from parachute firing cahle and 
connect firing cable to parachute deploy- 
ment gun actuator [1038] C/W. 


The force-deployed parachute contains a 
ballistically fired deployment gun. Ex- 
treme caution shall be exercised any time 
parachute is handled. Ensure that safety 
pin, streamer, and dust cap are always en- 
gaged in cable assembly to prevent deploy- 
ment gun being discharged when cable 
assembly is not connected to actuator on 
ejection seat. Hold parachute so that 
barrel of deployment gun points away 
from all personnel and towards a suitable 
parapet in case of discharge. 


Note 


A force of 16 to 20 pounds is required 
to seat the parachute firing cable end 
fitting in the actuator. 


f, Leave shoulder harness control handle UN- 
LOCKED and adjust safety belt and 
shoulder harness. 


Note 
Proper adjustment of the shoulder 
harness: 
@ Straps adjusted snug but not tight. 
® Yoke resting comfortably at the back 
of the neck. 


g. Connect personal leads: Route oxygen and 
radio leads under the lap belt and under 

the left leg to the aircraft anti-G suit con- 
nection, When connecting helmet oxygen 
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hose to the parachute, route the hose 7. "I~ Left side circuit breakers — IN and fuse- 
underneath the right shoulder harness holders — TIGHT. 
strap. 


8. "@F~ Intercom contro! panel — Set. 


| WARNING | a. Function-selector switch — COMM. 


b. Normal auxiliary switch — NOR. 
Failure to attach personal equipment 


correctly may prevent separation from 9. Alternate engine fuel feed switch - AUTO- 
the seat after ejection. Refer to figure MATIC [1061] C/W. 
1-64, 
10. Temperature control panel — Set. 
@ If the anti-G suit hose is routed over the a. Electronic cooling switch — ON. 
lap belt, the lap belt will probably be un- 
latched by the G-suit hose attachment b. Pitot heat switch — OFF. 
during seat separation. This will elimi- 
nate the automatic feature of parachute c. Cockpit temperature knob — 12 o’clock 
deployment [1038] N/C/W. Insure that position. 
the hose will not interfere with operation 
of the ejection seat. d. Temperature control level — RAM. 


Check lever for free movement. 
e Whenever a pressure suit is not worn, be 


sure the pressure suit vent hose is secured e. Rain removal switch — OFF. 
so it cannot become wedged between the 
seat and control stick. f. Vent suit air switch — OFF. 

e After the shoulder harness is properly ad- g. Forward windshield defogging switch — 
justed, assure that the loose ends are OFF. 
secured to the shoulder harness webbing 
and that all other loose strap ends are h. Windshield side panel defroster knob — 
also secured in order to lessen the possi- OFF (ON second detent for ground alert). 
bility of seat/man entanglement during 
ejection. i, Engine DE-ICE switch — OFF. 

® If a stowage strap is installed on the seat j. Camera mount switch — AUTO [1018] C/W. 
oxygen hose, the strap shall not be 
attached to the oxygen mask-to-regulator 11. Fuel system control panel — Set. 
connector assembly. Connecting the strap 
may retard proper seat/man separation a. % Fuel tank selector switch — MAIN TK 
during ejection. (MAIN). 

(F) 3. "MF Bail out light switch — Check then OFF. b. Boost pump switches -- OFF (ON for ground 

When dual check that bailout lights illuminate alert). 
with actuation of the bailout light switch in 
each cockpit. c. Centerline (Belly) Tank Jettison Switch — 


Guard down [997C and 1044] N/C/W. 
4, "MF Zero delay lanyard — Connect to rip- 


cord grip [1038] N/C/W. d. 3@@F Fuel shutoff switch — ENGINE 


5. "MJ Parachute firing cable — Check FEED [997C or 1044] C/W. 


connected, ‘ — , F 
e. Signal amplifier override switch — 


6. "SF Control stick grip — Check for security. NORMAL. 


There will be a slight movement of the force- 
switch housing. f. Air refueling lights rheostats — OFF. 
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12. 


13. 


14. 


15. 


[F) @ 


16. 


Lis, 


Flight control panel — Set. 

a. RAT lever — TURB RETRACT. 

b. VAI switch — CRUISE. 

e, Pitch mech adv switch — ON. 

d. Stick-grip override switch — NORMAL. 


e. Stabilizer lock switch — NORM (guarded) 
[1045] c/w. 


f. Flap roll control switch — CRUISE 
[1049] C/W. 


Radio —OFF (ON and set for ground alert). 
Radar Control Panel (left console) — Set. 
a. Fire control system power — OFF. 


b. Radar mode buttons — GRD MAP 
PENCIL. 


c. Antenna tilt — FULL UP. 

d. Receiver gain — FULL OFF. 

Throttle quadrant — Set. 

a. Throttle —OFF, check friction lock OFF. 
b. Speed brake switch — IN. 

Rear cockpit — Check switch is centered. 


c. % Flap lever — LE & TE FLAPS UP 
(LANDING & TAKEOFF for ground alert). 


d. A/B throttle stop — NORMAL. 
Emergency control panel — Set. 


a, "iF Emergency fuel system switch — 
OFF, 


b. Water injection switch — OFF. 
TBC controls — Set, 

a. Burst height knob — Set. 

b. Target altitude knob — Set. 


c. IP altitude knob — Set. 


18. 


19. 
20. 


21. 
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d. IP range knob — Set 

e. IP bearing knob — Set. 

Left auxiliary instrument panel — Set. 
a. "@§B~ Landing gear handle — DOWN. 


b. Landing gear downlock override switch — 
Check for click. 


c. % Arresting hook switch — UP and guarded. 
d. Antiskid switch — OFF. 


e. Landing and taxi light switch — OFF (taxi 
light ON for ground alert). 


f. Drag chute handle — IN. 


g. Landing gear emergency extension handle ~ 
IN. 


Sight caging knob — CAGE. 


% Standby airspeed indicator — Check. 
Pointer should be vertical. 


‘a Armament control panel — Set. 


a. "F- Bomb-bay-station-selector button — 
OUT, guard set. 


b, 3M Master armament switch — OFF, 


c. 3MBR~ Weapons selector knob — GUNS - 
AIR. 


d. 3@§F- Bomb-mode-selector knob — MAN, 
e. Depressed reticle knob — OFF, 

f. §@§- Bomb-arming switch — SAFE. 

g. 3 Bomb-Nav switch — NAV. 


h. 3" Bomb mode gyro erection button — 
Push IN. 


i. 9M Pylon-station-selector buttons — 
OUT. 


j. "mp Pylon sequence selector switch — 


OFF. 


22. Air refuel handle — IN. 
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31 


32 


33 


34 


35 
2-8 


. 1F-105D-1 


. Video pedestal — FULL CCW. 
. Special weapons control panel — SET, 


. DCU-59/A or DCU-102/A Option Selector — 
OFF (if applicable), control arm sealed if 
special weapon is installed. 


% Rear cockpit consent to unlock switch — 
Lock, safetied, sealed (2-man pylon carriage). 
Consent to prearm switch — Safe, safetied, 
sealed (2-man). 


. Pedestal armament panel circuit breakers — 
IN. 


. Auxiliary special weapon release handle — IN. 


. SF Emergency brake handle — IN. 


. © Flight instrument failure simulate and 


radar scope deactivate switches — As required, 


Dual — NORM and NORM. 


Solo — SIMULATE FAILURE and DEACTI- 
VATE. 


"“@F~ Clock — Set and check. 
Check stop watch action. 


. WF Navigation (gooseneck) light — As 
required. 


Note 
Navigator light positioned and ON for 
night flights. Light powered by battery 
(primary DC) and is useful during night 
start engine procedure. 


. AC/DC electrical power supply control 
panel — Set. 


a. Inverter switch — STANDBY. 
b, AC generator switch — OFF. 
c. DC generator switch — ON, 


. Jettison inboard MER switch — OFF. 


. Main hot air line shutoff valve switch — 
MAIN AIR LINE. 


. Bomb-bay door auxiliary handle — OFF. 


Change 2 


36. 


37. 


38. 


If handle is in the OPEN position, check with 
crew chief, then place it in the CLOSED posi- 
tion until the bomb-bay doors close; then 
return it to OFF. 


Note 


When flying with centerline tank installed, 
the bomb bay station selector button will 
be out with the guard safetied in the locked 
position and the bomb bay door auxiliary 
handle safetied in the OFF position. 


4% Special weapon lock — LOCKED (forward) 
and pip pin installed. (Safetied, sealed for 
bomb bay carriage ground alert.) Rear cock- 
pit-Locked-Pip pin inserted, safetied, sealed 
(2-man, bomb bay carriage). 


When carrying the MN-1A/SUU-21A or 
equivalent Practice Dispenser or a 390- 

gallon fuel tank in the bomb bay, the 

special weapon lock handle (in both 

cockpits of the F) will be left in the 

locked (full forward) position with the 

pip pin installed, 

Radar control panel (right console) — Set. 

a. Memory knob — FULL OFF (knob full CCW). 
b. Intensity — FULL UP (knob full CW), 


c. Bezel brilliance — FULL UP (knob full CW). 


d. Altitude set — FULL OUT (knob full CCW) 


e. Cursor brilliance — FULL UP (knob full 
CW). 


f. Clearance calibration — Knob FULL CCW. 
g. Clutter eliminator — OFF. 

h. Radar/Beacon ~ RADAR, 

"All nagivation equipment — OFF. 


(Doppler heading reference switch — MAG 
for ground alert.) 


39. 


40. 


41, 


42. 


43. 


44, 


45. 


Check that IF F/SIF, Doppler, ILS and 
TACAN are OFF. The IFF/SIF control 
panels are not in the rear cockpit. 


"a Compass system function selector 
switch — SLAVED. 


Strike camera — OFF [F516C, F-522] C/W. 


"™F~ Interior and exterior lights — As 
required, 


3B Right side circuit breakers — IN, fuse 
holders — TIGHT. 


Check circuit breaker panels, aft end of right 
console, and above right console. 


Battery switch 
— OFF (with ext power). 
— ON (for battery start). 


For external electrical power, connect DC 
power first, then AC. 


Oxygen system — Check. 
a, Oxygen supply lever -- ON, safetied. 


"@F (Rear cockpit oxygen supply lever — 
ON, no safety.) 


b. Oxygen quantity — Check. 


Refer to section I for oxygen system pre- 
flight and oxygen duration chart. 


c. SR Oxygen diluter lever — 100%. 


d. "@F~ Oxygen emergency lever — 
NORMAL, 


e.% Oxygen low light system — TEST. 


Depress and hold oxygen warning test 
button. Check gage for oxygen quantity 
decrease. When the needle reaches one 
liter or below, the oxygen low level light 
will illuminate. Release button; needle 
should return to original gage reading, and 
oxygen low-level light will go out. 


Control transfer panel test lights button— 
Depress and check. 


47. 


48, 


49. 
50. 
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All six take over buttons shall illuminate while 
button is depressed. The six rear cockpit but- 
tons shal] be illuminated since control is in 
the front cockpit. 


. Air line overheat sensing system — Test. 


Depress and hold the air line overheat sensor 
test button. Check that the main hot air line 
o’heat and ATM air line o’heat and master 
caution lights illuminate. Release button and 
lights will go out. 


Battery high charge and high voltage caution 
lights — Check [955] C/W. 


% Fuel quantity indicator — Check quantities 
and select INTERNAL TOTAL. 


a. Fuel quantity indicator test button — De- 
press and hold. All indicators should move 
toward zero. 


b, Fuel quantity indicator test button — Re- 
lease, The indicators should return to 
original position. 

% Fire and overheat warning lights — Check. 


Station selector buttons light test button — 
Depress and check, 


All station selector buttons shall illuminate 
while LAMP TEST button is depressed. 


.% Landing gear warning test button — Depress 


and check. 


The following indications shall occur while 
button is depressed: 


The red light in the gear handle illuminates. 


The warning beeper is heard on the inter- 
phone. 


The three UNSAFE gear position indicators 
illuminate. 


Note 


If start is not made immediately, the fuel 
selector and then the battery should be 
turned OFF. 
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Figure 2-3 


DISTANCE IN FEET 


BEFORE STARTING ENGINE. 


Before starting the engine, make sure that danger 
areas fore and aft of the aircraft are clear of per- 
sonnel, aircraft, and vehicles, (See figure 2—3.) 


Refer to section V for starting exhaust gas 
temperature limits. 


DEFINITIONS, 


HOT START—Indicated by exhaust gas tempera- 
ture exceeding starting temperature limit. A hot 


start can sometimes be anticipated when the throttle 1. 


is placed in IDLE and fuel flow indication is greater 
than normal for the field elevation. 


FALSE START—Indicated by RPM not increasing 
to IDLE and exhaust gas temperature remaining 
within limits, 

FAILURE TO START—Indicated by no rise 

in exhaust gas temperature within 10 seconds, no 
continued increase in RPM, fuel flow abnormally 
low and no sound indicating fuel has ignited. 


Z. 
CARTRIDGE MALFUNCTIONS. 
MISFIRE—Failure of the cartridge to ignite. 
HANGFIRE— Abnormal delay between ignition 3. 
of the cartridge and establishment of even burning 
pressure. Indicated by little or no positive indi- 
cation of RPM and black smoke coming from the 4, 


starter exhaust. 


When a misfire or hangfire occurs, the 
cartridge must be removed before a 
pneumatic start is attempted. The 
engine must not be started nor the air- 
craft flown with a live cartridge remain- 
ing in the starter breech. 


@® When a misfire or hangfire is encount- 
ered the starter breech will not be 
opened until 15 minutes have elapsed 
and no smoke is emitting from the 
starter exhaust duct. f 


STARTING ENGINE. 


Do not start engine until assured that 
all personnel are clear of starter exhaust 
area, turbine plane, jet wake and air in- 
lets. See figure 2—3. 


T.O. 1F-105D-1 


@ If the primary 1 and primary 2 hydraulic 


systems do not reach full system pressure 
(2850 to 3150 PSI) immediately after 
start the engine should be shut down. If 
the utility hydraulic system does not 
reach full pressure (2850 to 3150 PSI) 
immediately after ATM start, the ATM 
should be shut down. These actions will 
preclude possible damage to the hydrau- 
lic pumps. 


Fuel tank selector switch ~~ Recheck MAIN 
TK (MAIN). 


If the fuel tank selector switch [997C and 
1044] N/C/W, is moved from the OFF posi- 
tion with DC power on, wait 3 seconds with 
the switch in the first unmarked detent posi- 
tion to prevent relay arcing damage, then 
select MAIN TK. 


Fuel shutoff switch — Recheck ENGINE 
FEED [997C or 1044] C/W. 


Throttle — Recheck OFF. 


Battery switch, recheck 
~ OFF for external electrical power. 
— ON for battery start. 


Note 


(6) Battery switch and cartridge start 
button not in rear cockpit. 


5.a. Pneumatic start, signal crew chief to supply 


air, when tachometer indicates 12 percent 
RPM, air start button — Depress, throttle — 
IDLE. 


b. Cartridge start, cartridge start button — De- 


press until positive indication of RPM, when 
tachometer indicates 8 percent RPM, 
throttle — IDLE. 


Do not hold cartridge start button de- 
pressed above 10 percent RPM as the 

squib actuated gas bypass valve in the 
starter may fire. 
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10. 


11 


12, 
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CAUTION (continued) 


The ignition cycle is initiated when the 
start button is depressed and continues 
for 20 seconds after the start button is 
released. However, ignition is not sup- 
plied to the engine igniter plugs unless 

the throttle is out of the OFF position. 


. Fuel flow — Check for positive flow. 


If fuel flow exceeds 1800 PPH, anticipate a 
hot start. 


. Exhaust gas temperature — Check rise within 


10 seconds (400°C max). 


If the engine does not light up within 10 
seconds as evidenced by no rise in EGT, no 
continued increase in RPM, or fuel flow is 
abnormally low, abort the start, throttle — 
OFF. Follow unsatisfactory start procedure. 


. Oil pressure — Check rise. 


Oil pressure should increase steadily to 35 PSI 
minimum. 


Oil pressure caution light should go out before 
45 PSI is attained. 


Oil pressure may indicate up to 100 PSI at 
idle RPM when MIL-L-23699 is used but will 
return to the 40 to 50 PSI range as the engine 
oil warms up, This higher viscosity, while 
cold, is a characteristic of MIL-L-23699 oil. 


. Pneumatic start — At 30 percent RPM, signal 


crew chief to shut off air, disconnect air source 
and close starter access door, 


ATM switch — START. 
At 50 to 55 percent RPM, hold to START 


until utility hydraulic pressure stabilizes 
2850 PSI to 3150 PSI. 


. Idle RPM — 68 to 71 percent. 


RPM should increase steadily, within one 
minute, to 68 to 71 percent without RPM 

hang up. Exhaust gas temperature shall reduce, 
to or below 340°C. If engine RPM does not 
increase within limits, the aircraft should be 
aborted. 

If external power used — Signal crew chief to 
disconnect power, battery switch — ON. 


AC power must be disconnected before 
DC power. 


13. AC generator switch — RESET, then ON. 
14, Engine instruments — Check. 
UNSATISFACTORY START. 
1. Throttle — OFF. 


Close throttle immediately to prevent fuel 
flooding engine. 


Note 


If idle stop in the rear cockpit is en- 
gaged (up) it will require approximately 
30 Ibs of pressure to move the throttle 
to OFF. 


2. Pneumatic start — Signal crew chief to shut off 
air supply after one minute, 


3. Fuel tank selector switch — OFF at 0 percent 
RPM [997C and 1044] N/C/W. 


4, Fuel shutoff switch — SHUTOFF at 0 percent 
RPM [997C or 1044] C/W. 


5. Battery switch — OFF, or disconnect external 
power. 


Aft tailpipe section and fuel overboard drain line 
must be inspected for excess fuel. If no fuel is 
visible either on shroud or tailpipe, a second start 
may be attempted, Approximately 15 minutes will 
be required for drainage to be accomplished. 


If start was aborted, do not inspect inside 
tailpipe until engine and tail pipe are cool. 


Note 


A minimum five minute waiting period 
must be observed before attempting a 
new start, 


Note (continued) 


@ A maximum of three pneumatic starts 
may be made in a 15-minute period. 


® Cartridge and pneumatic starts may be 
interspersed. The total number of starts 
is limited to three in a 15-minute period, 
however, the limit of two cartridge starts 
in a 60-minute period must be adhered to. 


CLEARING ENGINE. 


If it is necessary to clear the engine of trapped fuel 
or vapors, use pneumatic starter unit and proceed 
as follows. 


1. Throttle — OFF. 


. Fuel tank selector switch — MAIN TK (MAIN). 


2 
3. Battery switch or external DC power — ON. 
4. Signal crew chief to supply air. 

9) 


. Crank engine above 12 percent RPM for one 
minute. 


o>) 


. Signal crew chief to shut off air. 


7. Fuel tank selector switch — OFF at 0 percent 
RPM [997C and 1044] N/C/W. 


8. Fuel shutoff switch — SHUTOFF at 0 percent 
RPM [997C or 1044]C/W. 


9. Battery switch or external DC power — OFF, 
10. Allow additional 15 minutes for fuel drainage. 


11. Re-inspect for residual fuel. Repeat procedure 
as necessary until all fuel is removed. 


ENGINE GROUND OPERATION. 


Engine warmup is not required under normal opera- 
ting conditions. When operating the engine on the 
ground, keep the speed brakes in the closed posi- 
tion as much as possible to prevent undue circula- 
tion of hot gases throughout the fuselage and the 
fin ducts. Refer to Ground Operating Limits, 


section V. 


If EGT or RPM exceeds limits listed 
in section V, corrective action will be 
taken before flight or subsequent 
engine run-up. 
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e If the throttle is inadvertently retarded 
to the OFF position, do not reopen it 
to regain the light. The normal starting 
sequence must be repeated for each 
start. Introducing unburned fuel into 
the engine may create a fire hazard. 


Note 


High surface tail winds may cause speed 
brake flutter which is felt by the pilot as 
arumble. Advancing the throttle or 
facing aircraft into the wind will elimi- 
nate fluttering. 


BEFORE TAXIING 
Note 


All hand signals will be initiated by the 
pilot and acknowledged by the crew chief. 


@ Steps followed by an (*) may be accom- 
plished in the Before Taking Runway 
Check if the parking/starting area is 
congested, 


1. Left side circuit breakers — Recheck. 
2. Windshield rain removal switch — OFF. 
3. Excess fuel venting indicator — Test. 


Depress excess fuel venting indicator test 
button until excess fuel venting light illumi- 
nates (15 to 20 seconds). 


4. Boost pump switches — ON. 


5. Radio — ON. 
Place function switch to the BOTH position 


and allow approximately 2 minutes warm- 
up before changing channels. 


6. Fire control system power — STBY and GRD 
MAP PENCIL (*). 


Memory knob should be rotated fully 
CCW before turning the fire control power 
switch to ON or STANDBY. This will 
prevent scope blooming and possible 
scope damage. 
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(F] 7. Idle stop — Check. 10. % Caution light panel — Test. 


Order crew member to check idle stop en- 11.% Standby inverter — Check then STANDBY 
gaged. To engage, rotate 90° CW and release. d = . 
a. Inverter switch — OFF. 
8. Emergency fuel control system — Check. 
Observe the AC GEN & INVTR and master 


a. Throttle — IDLE. caution light illuminate. 


b. Emergency fuel system switch — EMER b. Inverter switch — Check and hold. 
FUEL SYSTEM. 
Observe that AC GEN & INVTR, and 
master caution lights go out and the ADI 
and HSI instrument displays are normal 


with some oscillation, 


Ignition may be heard in the headset. 
Emergency fuel system caution light and 
master caution light should illuminate. 


c. Check for a 20 second duration buzz in c. Inverter switch — STANDBY. 
the head set which indicates ignition is 
being oe < g ADI and HSI indications should be normal 


and caution lights out. 


. Throttle — IDLE (68 to 78 RPM 
‘ iii . 12. % Displacing gear pressure indicator — Check 


e. Emergency fuel system switch — OFF. within limits. 
f, Emergency fuel system caution light and [f a fuel tank or MN-1A practice bomb dis- 
master caution light ~ OUT. penser is installed in the bomb bay, pressure 


indicator should read below 25 PSI. 
9. Antiskid — Check then OFF. 
Apply moderate-to-heavy brake pressure on 
one brake pedal. Check for pedal pulse when P CAUTION. | 
turning antiskid on to indicate energized anti- 
skid system. Turn off antiskid and duplicate 


check for other brake. When actuating the CADC self-test switch 
to either high or low test position, it is 


13.4% CADC, VAI (TBC is applicable) ~ Check (*). 


N 
a important that all tapes be allowed to 
If pedal pulse is not felt have crew chief stabilize before releasing the switch to 
check for pulse in brake line or brake prevent damage to the CADC. 


discs on landing gear. 
a. AVVI barometric pressure — Set at 29.92. 
e If pedal pulse is not felt, have crew chief 
check that antiskid fail-safe system is reset. b. VAI switch ~ AUTO. 
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c. CADC self-test switch — Hold to LOW. 


Pitch MA caution light on () should illumi- 
nate, on [F) the light may or may not illumi- 
nate. The vertical scale instruments should 
stabilize and indicate as follows: 


Altitude: 11,806 feet (+375). 
C.A.S.: 547 knots (+14). 

Mach number: 0.994 (+0.025). 
Acceleration scale: 1.0 (+0.4)G. 


The vertical velocity will indicate aircraft 
climb until the altimeter stabilizes, then re- 
turn to zero, Allowable oscillation (+2000 
feet). 


d. Check that duct plugs remain full aft. 
e. TBC — Check (*). 


f. CADC self-test switch — Release. 


All vertical scale instrument readings should 
return to normal. Calibrated airspeed mov- 
ing scale can read anywhere below 80 knots. 


The following check is required for all super- 
sonic flights. 


g. CADC self-test switch — Hold to HIGH. 


h. VAI switch ~ EMERG while plugs are 
moving forward. 


Plugs should stop moving and lock in their 
present position and bleed doors open fully. 


i. VAI switch — CRUISE, 


The plugs should move full aft and the 
bleed doors close fully. 


j. VAI switch — EMERG, 


The plugs should remain full aft and the 
bleed doors will open fully (indicated by 
slight utility pressure surge). 


k. VAI switch — AUTO, 


Observe plugs move full forward and verti- 
cal scale instruments in both cockpits 
stabilize and indicate as follows: Check 
bleed doors closed to four degrees open. 
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Altitude: 50,740 feet (+ 675). 
C.A.S.: 519 knots (+14). 

Mach number: 1,980 (+0.035), 
Acceleration scale: 1.0 ( +0.4)G, 


The vertical velocity will indicate aircraft 
climb until the altimeter stabilizes, then re- 
turn to zero. Allowable oscillation (+2000 
feet). 


1, CADC self-test switch — Release. 


All vertical scale instrument readings should 
return to normal and duct plugs move full 
aft. Calibrated airspeed moving scale should 
indicate anywhere below 80 knots. 


Do not use the CADC self-test switch in 
flight. Systems affected by the test may 
cause control difficulties if the switch is 
actuated in flight, 


m. Check that duct plugs return full aft. 
14. VAI switch — CRUISE (*). 


15. Navigation equipment — Set. 
a. IFF/SIF —STDBY (*), 
b. "HR Doppler — ON (*). 


A minimum of one minute is required for 
the Doppler to warm up prior to slewing 
(adjustment). 


Note 


If solo, the NAV take-over button does 
not have to be depressed to take control 
of the Doppler. 


If dual, and the rear pilot wants control, he 
must place the doppler heading reference 
switch at MAG or DG, and then depress 
the NAV take-over button. 


ce. ILS — ON (if applicable). 


d. JY TACAN —T/R(*). 


*If parking/starting area is congested these steps may be accomplished in Before Taking Runway check. 
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% Interior and exterior lights — As required. 
Right side circuit breakers — Recheck. 


% Integrated flight instruments — Check. 


a. AMI/AVVI — Check that warning flag is 
out of sight, command markers set as de- 
sired, and vertical velocity index is zero. 


b. ADI/standby attitude indicator — Check 
that warning flag is out of sight, and that 
sphere erects in approximately 244 minutes 
after application of AC and DC power. 


c. HSI — Compass card stabilized, heading 
marker and course selector as desired. 


% AFCS — Check (*). 
Note 


Feet should be off rudder pedals for 
entire AFCS check. 


Tolerances are based on a 20-minute 
warm-up period. 


a. Stab-aug check. 


Stab-aug button — Depress, check stab-aug 
off caution light-out and control movement 
is not excessive. 


Control] surface movement shall not exceed: 


Stabilizer: ‘4 degree up or down. 
Rudder: 1 degree left or right. 
Spoilers: no movement, 


b. Autopilot (Pilot Relief) — Check. 


(1) Autopilot button — Depress. 


Control surface movement shall not 
exceed: 


Stabilizer: “4 degree up or down. 
Rudder: 1 degree left or right. 
Spoilers: 2 degrees, If the aircraft 
is not level laterally, the automatic 
trim will cause lateral stick and con- 
trol surface motion due to the gyro 
platform sensing an out of wings 
level condition, and applying signals 
to the auto-pilot to return the 
aircraft to wings level. 


(2) Altitude switch — Engage. 


There should be no stabilizer move- 
ment. 


(3) Mach switch — Engage. 


The altitude switch should disengage; 
there should be no stabilizer movement. 


(4) Actuate either pitch force switch in 
the control stick. 


Mach-hold should disengage. Check 
that the Mach switch cannot be re- 
engaged for at least 1.5 to 2.5 seconds 
after releasing force switch, 


(5) Mach switch — Engage. 
(6) G-limit test button — Depress. 


Control stick will bump sharply and 

all AFCS functions will disengage. The 
stab-aug off caution light will illumi- 
nate. 


(7) Stab-aug button — Depress, check 
stab-aug off caution light-out. 


(8) Autopilot button — Depress, 


Control] surface movement shall not 
exceed limits in step b(1) above. 


(9) Stick-grip pitch-trim switch — Actuate 
without actuating fore and aft force 
switches. 


Stabilizer should move rapidly for 
first 2 degrees of travel, then should 
move slowly, and the control stick 
should follow the slow movement. 


(10) While moving flight controls AFCS 
emergency disconnect lever — Actuate. 


All AFCS switches should disengage, 
stab-aug off caution light should illumi- 
nate,and there should be no noticeable 
change in force required for control 
movement. 


(11) Stab-aug button — Depress, stab-aug 
off caution light should go out. 
c. ILS Check (when required by mission). 
(1) ILS receiver —ON, 
Do not use local ILS frequency. 


*If parking/starting area is congested these steps may be accomplished in Before Taking Runway check. 


2-16 


(2) Instrument-selector switch — ILS 
FINAL. 


(3) Autopilot button — Depress, check 


that control movement is not excessive. 


Control surface movement shall not 
exceed limits in step b(1) above. 


(4) Altitude and ILS switches — Engage. 


When the ILS switch is engaged, the 
AFCS will lock the control-stick in 
roll; pitch should remain free. Some 
minor lateral movement may be 
apparent at both the control-stick and 
bank-steering bar on the ADI due to 
random noise, After a 6- to 21-second 
delay, the control-stick will move for- 
ward, lock in pitch and roll, and the 
altitude switch should disengage. 


Note 


Do not repeat engagement for 5 to 10 
minutes to allow the thermal time-delay 
relay to cool, or the 6- to 21-second 
delay will not be within acceptable limits, 


(5) AFCS emergency disconnect lever — 
Actuate. 


All AFCS switches should disengage 
and stab-aug off caution light should 
illuminate. 


Check that controls move freely. 


(6) Stab-aug button — Depress, check stab- 
aug off caution light-out, 


d. Autoss check (when required by mission). 
(1) Autopilot button — Depress. 


Control surface movement shall not 
exceed limits in step b(1) above. 


(2) Bomb/Nav switch — BOMB. 

There should be no stick motion. 
(3) Weapon-selector knob ~— SPL WPN. 
(4) Bomb-mode selector — VTIP. 


Check that solution light and Hi Toss 
lights illuminate. 


Burst-height pot and target altitude 
must be set below aircraft altitude in 
order to obtain solution. 


21. 


22, 


23. 
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(5) Altitude switch — Engage. 
(6) Autoss switch — Engage. 
(7) Freeze/fire button — Depress and hold. 


The altitude switch should disengage, 
the control stick should lock up in 
roll and move aft smoothly. 


(8) As the stick moves aft, AFCS emer- 
gency disconnect lever — Actuate. 


All AFCS switches should disengage, 
and the stab-aug off caution light 
illuminate. 


Check that controls move freely. 


(9) Stab-aug button — Depress, check that 
stab-aug off caution light goes out. 


(10) 
(11) 
(12) 


Bomb/Nav switch — NAV. 
Weapon-selector switch — GUNS-AIR. 
Bomb-mode selector ~ MANUAL. 


. Pitot heat — Check as required. 


a. Pitot heat switch — ON. 
Crew chief check for heat. 
b, Pitot heat switch — OFF. 


Air refueling probe or receptacle operation — 
Check (air-refuel flights only). Refer to T.O. 
1-1C-1-13. 


Gun gas purge valve — Check as required 
[1048] N/C/W. 
a. GUN PURGE C/B out — Check for air. 


b. GUN PURGE C/B in — Check for no air. 


Stick grip override switch — Check, then 
NORMAL. 


a. Stick grip override switch — Hold to NOSE 
DOWN. Stick should move forward. 


b. Stick grip override switch — Hold to NOSE 
UP. Stick should move aft. 


c. Stick grip override switch — OFF and check 
that trim switch on control stick is in- 
operative. 


d, Stick grip override switch — NORMAL, 
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x Trim — Check, then set for takeoff, 


Operate the trim-switch to all four positions, 
and note that control and corresponding sur- 
face movements are correct. Leave surfaces 
out of neutral. The trim-switch should auto- 
matically return to the OFF center position 
when released. Operate the yaw-trim switch 
to both positions. Trim rudder (yaw trim) to 
the right, then depress takeoff trim button 
until light iluminates. Engage nose wheel 
steering. The aircraft should track true under 
a no-wind condition, 


% Flight controls (hydraulic gages) — Check. 


Check for correct, full and free travel of flight 
controls and surfaces. Control movement 
should be smooth and full cycle of pitch and 
roll limited to not less than four seconds, 
Avoid abrupt or rapid control inputs to pre- 
vent cavitation of primary hydraulic pumps. 


When releasing the stick from full left or 
right position, check that the spoilers re- 
turn to the neutral position in sequence 
with the aileron, Failure of the spoilers 
to sequence with the aileron is an indi- 
cation of a failing spoiler actuator. 


Thrust decay/speed brake interlock — Check. 
a. Speed brake switeh — OUT. 
Horizontal speed brakes should open in ap- 
proximately 4 seconds, but not necessarily 
synchronized. 


b. Throttle — Advance. 


As the throttle is advanced to approximately 
75 percent RPM a slight drop in RPM indi- 
cates the nozzle has closed. After nozzle 
closes all speed brake doors move in 9 
degrees. 


ce. Throttle — IDLE. 


All speed brake doors should move out 
9 degrees and nozzle opens. 


d. Speed brake switch — IN. 


27. 


28. 


29. 


Flap lever - LANDING & TAKEOFF. 


LE and TE flaps should fully extend, synchro- 
nized in approximately 7 seconds. 


Check flap-position with flap-position 
indicator. 


Fuel tank pressurization — Check. 


Advise crew chief to check for external tank 
pressurization. When he is in position, pres- 
surize the external tanks for 5 seconds and 
then turn the fuel tank selector to the BB TK 
(BOMB BAY) position. After waiting approxi- 
mately 5 seconds in BB TK (BOMB BAY) 
position, return selector to MAIN TK position. 
If a 650-gallon centerline tank is carried, start 
the sequence with the BELLY TK (BELLY) 
position on the fuel tank selector. Each tank 
should vent (indicated to the crew chief by a 
surge of air pressure from the respective tank 
vent port) as the fuel tank selector is moved to 
the next position. 


% Radar — Adjust (*). 


30.% Doppler control panel — Set (*). 


31. 


32. 


F)33. 


% Fire control system — Check as applicable(*). 
Refer to T.O. 1F-105B-34-1-1 for fire control 
preflight checks. 


On aircraft modified by T.O. 1F-105-992, 
it is possible to decrease the intensity of 
the breakaway signal on the gunsight 
combining glass so that it will not be 
discernible to the pilot. The breakaway 
signal should always be presented at 
maximum intensity so as to eliminate 

or reduce the possibility of target fixa- 
tion. To correct this situation, the sight 
radar and reticle intensity control (992) 
C/W, item 7, Figure 1-11, T.O. 1F-105B- 
34-1-1, must be turned full clockwise so 
that the intensity will provide maximum 
intensity of the breakway signal. 


Sight intensity knob (992) C/W — Full 
clockwise. 


‘FS CControl transfer (take-over) system 
buttons — Depress all. If dual, order crew 
member to depress buttons, then depress front 
cockpit buttons again. 


*If parking/starting area is congested these steps may be accomplished in Before Taking Runway check. 
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38. 


39. 


40. 


41. 


The NAV button will not remain depressed if 
Doppler is off. When crew member has con- 
trol check front cockpit buttons are illumi- 
nated. When front cockpit has control check 
buttons are not illuminated. 


. "BR Seat pin — Remove display to crew 


chief, then stow. 


. Pylon tank safety pins — Insure removal (*), 
. 3M Canopy — As desired. 


. MR ADI — Set. 


Align pitch trim knob arrow with fixed index. 


"@F~ AV VI and standby altimeter — Set to 
field barometric. 


The AVVI should indicate within 85 feet of 
field elevation and the standby altimeter 
within 50 feet, 


"ap Pressure ratio gage — Set for takeoff (*). 


See pressure ratio gage setting for takeoff 
table, figure 2—6. 


4% Utility hydraulic pressure — Check and 
monitor while taxiing. 


Brakes — Apply, then signal crew chief to 
remove chocks, 


Parking brakes are not provided. 


TAXIING., 


Before taxiing, be sure there is proper clearance for 
the aircraft. See figure 2—4 for minimum turning 
radius and ground clearance. See figure 2-5 for 
foreign object damage areas. Taxi at lowest prac- 
tical RPM to conserve fuel, and to avoid damage 
from tailpipe blast, especially during multiple 
taxiing. Observe open canopy speed restrictions in 
section V. 


Keep arms clear of canopy rails. 
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With the antiskid system off, maximum 
braking at speeds below 60 knots may 
cause wheel skidding which can result in 
gear walking and excessive strut loads, If 
this condition occurs braking effort 
should be reduced slightly. 


Note 


If the AFCS check is performed in the 
BEFORE TAKING RUNWAY check, 
engage stab-aug so crew chief can observe 
stabilizer movement in step 1 below. 


(F) All taxiing shall be accomplished by the 


pilot in the front cockpit. 


. Brakes — Release and check. 


Increase thrust, roll aircraft forward approxi- 
mately two feet and apply brakes sharply to 
dip nose, Crew chief will observe stabilizer 
movement, Maintain directional contro}! 
through steerable nose wheel by using the 
rudder pedals. 


The aircraft shall not be steered with both 
brakes and nose wheel steering at the same 
time as the nose wheel will not caster and 
excessive side loading will cause damage. 


. Nose wheel steering — Check, 


Check engagement by slight movement of rud- 
der pedals. Use nose wheel steering as desired. 


Do not hold nose wheel steering button 
depressed more than 15 minutes. If but- 
ton is depressed more than 15 minutes, a 
30-minute cooling period is required, 


.4% Flight instruments — Check. 


Check flight instruments for proper operation 
while taxiing. Slip indicator (ball) free in glass 
tube, and turn needle indicating the direction 
of turn, 


4, Monitor hydraulic pressure gages for low or 


fluctuating pressures. 


"if parking/starting area is congested these steps may be accomplished in Before Taking Runway check. 
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TURNING RADIUS 


and ground clearance 


MAXIMUM NOSE WHEEL DEFLECTION (40°) 


Ground clearance is only 7-% inches 
when carrying a centerline MER with 
750 pound bombs. as eee: = rr 


s 
"mem ewe 


Mine 


°° eee! oo = 


CBee ber ad 


Figure 2- 4 
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FOREIGN OBJECT DAMAGE AREAS 


MULTIPLE TAX! 


1. Thrust — Idle to 80 per cent RPM 

2. Taxi from line — move ahead 150 feet 
before turning. 

3. Keep 150 feet apart (nose to tail) or 
50 feet apart laterally. 


MULTIPLE TAKEOFF 
1. Thrust — Maximum 


2. Keep 350 feet apart (nose to tail) or 
50 feet apart laterally. 
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For danger areas during static 
ground operations, see figure 2-3. 


LEGEND 


\ NS Possible F. 0. D. 
Ss «Probable F.0D. 


NOTE: All dimensions are in feet 


359 ——_—- ---- --_____+, 


Figure 2-5 
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PRESSURE RATIO 
GAGE SETTING 


for ta hkeortet 


Engine J75-P-19W 
Throttie-Military Thrust. 


Speed Brake Switch — IN. 


RUNWAY 


GAGE 
TEMPERATURE SETTING 


Figure 2-6 
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BEFORE TAKING RUNWAY. 


Note 


(F) On dual flights, either cockpit can have 
control of a system, or systems, but be- 
fore takeoff the FLIGHT take-over but- 
ton in the front cockpit shall be engaged 
and the indicator light out. 


1. Windshield rain removal system — Check if re- 
quired. 


a. Rain removal switch — ON. 


b. RPM approximately 75 percent and check 
air flow in front of center windshield. 


c. Throttle — IDLE. 


d. Rain removal switch — OFF, 


The windshield rain removal system 

should only be operated during takeoff 

and Janding, if required. lf the system is 
allowed to remain ON during other periods, 
excessive heat will crack the windshield. 


2. "iP Canopy — Closed and locked, 
a. Locking hooks over rollers. 


b, Caution light out, 


Visually checking the locking hooks over 
the rollers is the only positive check that 
the canopy is locked. 


3. Parachute cable — Connected [1038] C/W. 
4. Zero delay lanyard — Connected [1038] N/C/W. 
5. Temperature control panel — Set. 
a. Pitot heat switch — As required. 
b. Temperature control lever 
— CKPT AUTO ON for dry takeoff. 


— RAM for water injection. 


13. 


14, 


RAM position required to arm water 
injection control circuit. 


c. Forward windshield defog switch — As 
required. 


d. Windshield side panel defroster — As 
required. 


e. 4 Engine de-ice switch — As required. 


f. Rain removal switch — As required. 


. Fuel tank selector switch — Recheck MAIN 


TK (MAIN). 


. Autopilot — OFF and stab-aug — ENGAGED. 
.*% Takeoff trim — Recheck. 

. Flaps — Recheck LANDING & TAKEOFF. 

. Speed brakes — Recheck IN. 

. Seat pin — Recheck, removed. 


. % Doppler present position coordinates — 


Recheck and reset if necessary. 
IFF/SIF — As directed. 


4% All caution and warning lights - OUT. 


RUNWAY CHECK. 


After taxiing into takeoff position complete the 
following checks, 


1. 


2. 


Antiskid — ON, 


4% HSI and magnetic compass — Check against 
runway heading for operation. 


. Throttle ~ Advance to Military Thrust. 


{f condensation, in the form of mist or snow, 
is blown into the cockpit from the air condi- 
tioning outlets, and found to be objectionable 
to the pilot, select a higher temperature on 
the cockpit automatic temperature contro] 
knob or position the temperature control 
lever to RAM, 


.% Engine instruments — Check within limits. 


Oil pressure, exhaust gas temperature, tach- 
ometer, fuel flow, and pressure ratio gages 
within limits. (Refer to section V.) 
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5. Flight controls — Check for full and free 


travel. 


TAKEOFF. 


WARNING 


If takeoff roll is aborted for any reason, 
subsequent takeoffs shall not be attempted 
until wheel brakes are inspected. See sec- 
tion V for limitations. 


(F) Design factors of the rear cockpit instru- 


ment panel and restricted forward visi- 
bility may create an illusionary sensation 
of extreme aircraft nose high attitude to 
the crew member in the rear cockpit, 


Note 


(F) All takeoffs shall be made by the pilot in 


the front cockpit. 


The following takeoff techniques and procedures 
(figure 2—7) should produce the results shown in 
the Appendix | and LI, Part 2. Factors affecting a 
successful takeoff are as follows: 


Know the acceleration check, rotation (nose 
wheel off) and takeoff speeds for the gross 
weight at brake release, Refer to the Appendix 
as these vary considerably with gross weight. 


Do not try to take off if the acceleration 
check speed is not attained. 


Rotate aircraft at the recommended rotation 
speed, 


Aft CG configurations will cause the takeoff 
rotation to be more sensitive and the aircraft 
will feel as though it is flying off by itself. 
Smooth pitch control inputs must be utilized 
during rotation as well as throughout flight. 


Do not try to take off at lower than computed 
takeoff speed. 


Do not retract landing gear until definitely 
airborne. 
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Figure 2—7 


a. Brakes — Release and throttle outboard (if 


required) simultaneously. 


Although A/B may be selected at any throttle 
position above MIN AFTERBURNER, it isa 
good practice to select A/B after the engine 
has attained military thrust to assure a positive 
light. The A/B should light up within 5 seconds 
as indicated by a slight decrease in pressure 
ratio as nozzle opens followed by a sudden 
increase in pressure ratio to approximately 
that obtained in Military Thrust accompanied 
by a sudden “‘noise-thrust’”’ increase. 


e When using A/B, verify light up. 


e If nose wheel steering is used, disengage as 


soon as rudder effective speed is attained. 
Certain component failures can cause a hard 
over condition. 


b. After A/B light up, water injection switch — 
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ON (if required). 


Illumination of the WATER INJ indicator 
light indicates water injection is operating. The 
absence of the water injection light being 
illuminated does not mean a failure of the 
water injection system has occurred. The pri- 
mary indication should be a rise in EPR and 


EGT. 


Water injection should be started after 
A/B light-up to prevent overspeed of the 
engine low pressure rotor, 


Note 
Water injection should not be used if the 


air temperature is below 4.4°C (40°F), 
or the altitude is above 8000 feet. 


. EGT — Check within limits. 


EGT must remain within applicable limits, 
see section V. 


d. Acceleration Speed — Check, 


Cross check the standby airspeed indicator 
with airspeed tape at the acceleration speed 
check point and also just prior to rotation. 
if the spread between these two units ex- 
ceeds 25 knots at the acceleration speed 
check point or exceeds 20 knots just prior 
to rotation, perform ABORT procedures 
if sufficient runway length is available; if 
not, continue takeoff using the standby 
airspeed indicator. Land as soon as practi- 
cal, using the standby airspeed indicator. 


Takeoff, 


e Takeoff at no lower than precomputed 
takeoff speed. 


° 


e, 


® Anticipate the acceleration of the aircraft 
and rotate the nose smoothly so that the 
nose wheel lift-off occurs at nose wheel 
lift-off speed. 


@ Continue rotation smoothly until proper 
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being the most effective directional control at the 
higher speeds. Lateral control application is in- 
effective for crosswind configuration at low speeds 
(below 106 KCAS); however, slight application into 
the wind may be beneficia! near the takeoff speed 
to avoid downwind drift. For heavy, gusty 
crosswinds it. is recommended that the rotation and 
takeoff speeds be increased approximately 5 knots, 
Refer to Takeoff Crosswind Chart in Appendix | 


and IL, Part 2. 


The spoilers create asymmetric drag and 
excessive application during the takeoff 
ground roll can aggravate directional con- 
trol. Extreme care should be used as drag 
will be in the direction of spoiler appli- 
cation. 


AFTER TAKEOFF — CLIMB. 


1.4% When definitely airborne, landing gear 
handle — UP. 


take-off attitude (approximately 10 degrees 
nose up) is reached simultaneously with the 
precomputed takeoff speed. The amount of 
rotation will be indicated on the ADI. The 
attitude will be such that the ventral fin will 
not scrape and the excess thrust will be 
more than enough to ensure positive climb 
and acceleration, 


@ Premature rotation of the aircraft will re- 
sult in Increased takeoff distance or pre- 
mature lift-off with subsequent settling 
back on the runway. 


e If during takeoff any part of the aircraft 
strikes the runway with gear retracted 
and it is impossible to obtain takeoff 
attitude and speed — ABORT. 


e If stab-aug disengages during takeoff, do 
not reengage until controls are trimmed, 
attitude is stabilized and altitude is such 
that a recovery could be made if a mal- 
function occurs, 


CROSSWIND TAKEOFF. 


Crosswind takeoff characterisiics are similar to all 
other century series aircraft. Nose wheel steering 
can be used up to rudder effective speed of 60 
KCAS. The aircraft will track well with the rudder 


When definitely airborne and after adequate 
flying speed is reached and positive rate of 
climb is established retract gear. The landing 
gear warning signal (beeper) will sound and 
the warning light in the landing gear handle 
should illuminate during retraction until the 
gear is up and locked. Obtain up and locked 
gear prior to exceeding 240 KCAS as the gear 
may not retract at higher speeds. 


When the landing gear is retracting, the 
normal tendency of the clean aircraft is 
to pitch down. 


Landing gear retraction above 240 KCAS 
may result in damage to the landing gear 
system. 

Maximum speed with landing gear ex- 
tended is 275 KCAS. 


Failure of the warning signal (beeper) to 
sound or the warning light to illuminate 
during retraction is an indication of a 
failure in the warning system and must be 
considered as an unsafe gear. 


When retracting gear, move gear handle firmly 


to its full UP position and then exert a 
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downward pressure to assure the rear 
cockpit gear handle is also latched in the 
UP position. 


Unusual takeoff conditions (high gross 
weight, temperature, density, altitude, or 
various combinations of these factors) 
must be considered if landing gear fails to 
retract. The 240 KCAS gear up limiting 
airspeed borders on minimum safe speed 
to maintain level flight on military power 
under these conditions. Maximum thrust 
must be maintained during recycling until 
further acceleration is possible. Airspeed 
should be limited to below 240 KCAS 
with speed brakes and/or steeper than 
normal climb until gear is retracted, how- 
ever, primary concern should be to posi- 
tive aircraft control. 


Note 


If it is necessary to re-cycle the landing 
gear for any reason, a recheck of the gear 
retraction and warning system can be ac- 
complished as follows: After gear is re- 
tracted and landing gear position indi- 
cator lights are out, depress the landing 
gear warning test button. Iumination of 
the landing gear handle light, gear posi- 
tion indicators and sounding of the 
beeper will indicate that the warning 
system is functioning properly. 


if the landing gear handle is stuck in the 
DOWN position, the landing gear down- 
lock override switch should be depressed 
and held while the handle is moved out 
of the DOWN position. 


2.4% Flap lever — CRUISE & MANEUVER 
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(240 KCAS min). Flap indicator — Check 
flaps UP. If flaps fail to retract place flap 
lever in HOLD TE FLAPS and maintain 
airspeed below 275 KCAS. 


Flap auto blow-up feature will be inopera- 
tive if flaps stop because of an out of 
phase condition (activation of the fail safe 
switch) [1045 and 1049} N/C/W. 


Note 


To insure that the leading edge flaps are 
at the correct position for cruise place the 
flap handle in the LE & TE FLAPS UP 
position then return it to the CRUISE & 
MANEUVER position. 


3. Water injection switch — Dump, after 5 
minutes — OFF, 


The water tank must be drained after take- 
off as the water tank is not stressed for 
high G loads when full, and an aft CG con- 
dition may result. 


4. A/B — OFF (as required). 


5. Temperature control level — CKPT AUTO 
ON (as required), 


Water will automatically dump when tempera- 
ture control lever is taken out of RAM posi- 
tion as airspeeds above 275 KCAS. 


6. Rain removal switch — OFF (if used). 


7.4% Fuel tank selector switch — As required. 


Refer to section V for fuel system limitations 
and section VII for fuel system management 
with external stores. 


8. "WF Zero delay lanyard -- DISCONNECT 
prior to reaching climb-out airspeed (400 
KCAS) or 2000 feet AGL [1038] N/C/W. 


The zero delay lanyard should be disconnected 
above 400 KCAS and/or 2000 feet to reduce 
the opening shock in the event of ejection. 
The short delay in the automatic EGRESS 
System will allow time for the forward motion 
of the pilot to be reduced, reducing the open- 
ing shock. 


9. "ER Oxygen — As desired. 


10. "~ Reset AVVI and standby altimeter 


barometric when climbing as required. 


CLIMB. 


The following climb technique will produce results 
outlined in the Appendix, For a maximum thrust 
or military thrust climb, Mach number is held con- 
stant. If a maximum continuous thrust climb is de- 
sired, the throttle is adjusted to approximately 3 
percent less than full Military RPM. Once the de- 
sired thrust condition is set, the fuel control will 
maintain an approximate constant percent thrust 
output with a fixed throttle position. Engine pres- 
sure ratio, which varies with compressor inlet 
temperature, wil] increase as the temperature be- 
comes lower at the higher altitudes. 


CRUISE. 


Note 


Cruise climb is the method of achieving 
maximum long-range cruise performance 
by continually increasing cruise altitude 
as gross weight decreases. 


Cruise control data for various gross weights and 
configurations are included in the Appendix. In- 
dividual fuel quantity gages should be checked 
frequently during cruise to determine proper fuel 
distribution, This will indicate if the forward, aft 
and main fuel tank boost pumps are operating and 
transferring fuel in the proper sequence even though 
the fuel low caution and boost pump caution lights 
are inoperative. Refer to section VII for fuei sys- 
tem management and engine characteristics during 
cruising. The windshield side panel defrosting 
system should be operated at the highest possible 
temperature (consistent with the pilot’s comfort) 
during high altitude flight, to provide sufficient 
preheating of the transparent surfaces to preclude 
the formation of frost or fog during descent. 


Note 


The forward and aft boost pump caution 
lights may flash on and off due to slosh- 
ing of trapped fuel in the tanks. 


{F] The pilot intending to take control of a 
subsystem should first ask the pilot having 
control what the positions of the controls 
governing the particular subsystem are 
and set his equivalent controls accordingly 
before actuating the control transfer 
(take-over) button. 
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SUPERSONIC FLIGHT. 
1. VAI switch — AUTO, 
2.4% Flap lever — LE & TE FLAPS UP. 
FLIGHT CHARACTERISTICS. 
Refer to section V1. 
DECELERATION PROCEDURE. 


The throttle should not be retarded from the ful’ 
forward position while the aircraft speed is above 
Mach 1.3. Deceleration is accomplished as follows: 


1.% Throttle — As required when speed is below 
Mach 1.3. 


2. VAI switch — CRUISE when speed reduces to 
subsonic. 


Check duct plugs full aft. 
3.4% Flap lever — CRUISE & MANEUVER. 


DESCENT. 


Refer to the Appendix I, Part 7 for recommended 
descent speeds, time required, fuel consumed, and 
distance covered during descent. Descent can be 
made as rapidly as necessary, provided pullout is 
accomplished at a safe altitude. Refer to section 
VI for altitude lost during dive recovery. Prior to 
descent accomplish the following: 


1. Forward windshield defogging switch — As 
required. 


2. Windshield side panel defroster — As required. 


3. 3B Reset AVVI and standby altimeter 
barometric as required, 


4, "IB~ Zero delay lanyard — Attach prior to 
high fix or at 2000 feet AGL during enroute 
descent [1038] N/C/W. 


BEFORE LANDING. 


1. FLIGHT transfer button in front cockpit ~ 
Engaged and light out. (Remaining transfer 
buttons optional.) 


All landings shall be made by pilot in front 
cockpit. 
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2. MF Autopilot button — Check OFF. 


3.4% FUEL QUANTITY — CHECK (monitor 
total internal position). 


4.4% Flap Lever —HOLD TE FLAPS. 


5. 3 Zero delay lanyard — Check attached 
[1038] N/C/W. 


6. "a Oxygen diluter lever - 100% OXYGEN, 


7,% Hydraulic pressure gages (3) — Check nor- 
mal, 


8. Rain removal switch — As required below 


270 KCAS, 
CAUTION 


The windshield rain removal system 
should be operated below 270 KCAS 
during takeoff and landing, if required. 
if the system is allowed to remain ON 
during other periods, excessive heat 
will crack the windshield. 


LANDING PATTERN. 


Maintain as high a throttle setting as is consistent 
with approach conditions before landing. Although 
the engine will respond normally when accelerated 
from idle, it is preferable to maintain a minimum 
of 75 to 80 percent RPM during the approach to 
minimize the time delay required to obtain suffi- 
ctent thrust if a go-around becomes necessary. For 
a normal landing fly the pattern shown in figure 
2—8, Refer to the Appendix for exact final ap- 
proach and touchdown speeds for a given landing 
gross weight. For landing CG and gross weight 
imitations refer to section V. 


1.% Landing gear handie — DOWN below 
275 KCAS., 


It is possible to achieve a gear down and 
locked condition without having the gear 
handle in the full down position, This con- 
dition will not allow the handle locking 
solenoid to lock the handle down and 


could result in inadvertent actuation on 
the ground. 
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After receiving a down and locked indi- 
cation, the pilot (front cockpit in F 
should press the gear handle down to as- 
sure it is in the full down position. 


2. % Flap lever~- LANDING & TAKEOFF. 


LANDING. 


NORMAL LANDING. 


Note 


(F) All landings shall be made by the pilot in 
the front cockpit. 


The key to a good landing is precise airspeed control. 
The use of the angle of attack indicator on final ap- 
proach is covered in figure 2--8. After establishing 
final approach speed, begin flare to touchdown at 
intended point and at recommended speed for air- 
craft gross weight. To gain the benefit of aerody- 
namic drag, the speed brakes may be extended prior 
to landing. To preclude excessive rates of sink dur- 
ing flare, a 2.5- to 3.0-degree final approach is rec- 
ommended. Kate of sink should be controlled by 
power until touchdown, Touchdown at recom- 
mended speed and simultaneously reduce throttle 
to idle. Increase back pressure to hold nose off. 

To gain maximum drag chute effectiveness, which 
is obtained in the higher allowable speed regions, 
the drag chute should be deployed as soon as posi- 
tive directional control is available. 


lf the drag chute fails to deploy and a go- 
around is initiated, the drag chute handle 
should be rotated and pulled aft to the 
jettison pasition to prevent unexpected 
deployment. 


Maximum aerodynamic braking is obtained by 
holding the nose off. The aircraft nose should be 
gently lowered to the runway at {B] 130 KCAS, 

{F] 140 KCAS. The rudder is effective for main- 
taining directional control down to approximately 
60 KCAS. Additional directional control may be 
obtained by use of brakes. If necessary, nose wheel 
steering may be engaged after the nose wheel is on 
the runway and the rudder pedals are in neutral. 
Oversensitivity must be anticipated at speeds above 
80 KCAS. 


Do not engage nose wheel steering until 
the nose wheel is on the ground. The 
switches actuating the system are on the 
main gear struts and it is possible to en- 
gage nose wheel steering before the nose 
wheel is on the ground. Such engage- 
ment could result in an abrupt change in 
direction when the nose wheel contacts’ 
the runway. 


There is no difficulty in slowing the aircraft if 
touchdown is made at recommended speeds. The 
landing distances in the Appendix are computed 
with speed brakes extended and a single smooth 
application of the brakes with constantly increas- 
ing pedal pressure. Wheel brake operation is 
covered in section J. 


If an unknown type of brake malfunction 
occurs, pull emergency brake handle. The 
antiskid system will become inoperative. 


e If an antiskid malfunction occurs during 
landing, the brakes should be released 
and the antiskid switch positioned to 
OFF immediately. 


HEAVYWEIGHT LANDING. 


Heavyweight landing procedure is the same as for 
normal landing except for increased approach and 
touchdown speeds as presented in the Appendix. 
Recommended approach speeds and glide angles 
must be adhered to and landings must be smooth 
with very low sink rates; refer to section V. 


CROSSWIND LANDING. 


Crosswind landing procedure is the same as for 
normal landing except that the following steps 
should also be accomplished: Hold upwind wing 
down through touchdown to maintain a non- 
crabbing approach. For extremely high crosswinds, 
a combination crab-wing low approach should be 
maintained through touchdown. To minimize 
weather vaning and to improve directional control, 
avoid excessive nose high attitude and lower nose 
immediately after touchdown. Final approach and 
touchdown speeds should be increased 5 knots for 
every 10 knots of crosswind component to com- 
pensate for loss of lift from the spoilers. For 
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crosswind landing speeds for specific gross weights, 
refer to the Landing Crosswind Chart in Appendix 
I and II, Part 8. 


Spoilers create asymmetric drag and ex- 
cessive application during the approach 
and landing roll can adversely affect 
directional control. Extreme care should 
be used as drag will be in the direction of 
application. 


Note 


Be prepared for weather vaning in cross- 
wind landings when drag chute is deployed. 
If excessive weather vaning is encountered, 
jettison drag chute to obtain better direc- 
tional control. 


LANDING IN GUSTS. 


Landing in gusts procedure is the same as for 
normal landing except, add one half of gust factor 
to final approach and touchdown speeds. The gust 
factor is the difference between the steady wind 
and gust wind speeds. If the steady wind is 20 knots 
with gusts to 30 knots the gust factor would be 10 
knots; add 5 knots to the final approach and touch- 
down speeds for gust factor. 


MINIMUM RUNWAY LANDING, 


Minimum runway landing procedure is the same as 
for a normal landing except to achieve optimum 
Short Field Landing capability on a dry runway, 
immediately after touchdown, lower nose wheel to 
runway and apply moderate to heavy wheel brak- 
ing. As speed decreases, increase to heavy braking. 
Pulling the stick back at lower runway speeds (below 
approximately 130 KCAS) will provide additional 
drag. Refer to section VI for additional discussion. 


LANDING ON WET/ICY (SLIPPERY) RUNWAY. 


Wet/icy runway landing procedure is the same as for 
normal landing except, hold the nose off longer to 
derive maximum aerodynamic braking. Use rudder 
for directional control, and use extreme caution 
when brakes are applied. If a side skid develops, re- 
lease brakes immediately until the aircraft straightens 
Use crosswind landing procedure if a crosswind 
exists. Refer to minimum runway landing, section 
VI, for additional discussion on braking. 
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LANDING PATTERN 


* AIRSPEEDS GIVEN ARE BASED ON LANDING GROSS WEIGHT OF: [0] 31,500 LB, 


[F] 33,500 LB. 
(Aircraft with B/B tank, two 450 gal tank and 2000 pounds of fuel). 


e ADD 3 KNOTS TO THE SPEEDS FOR EACH 1000 POUNDS OF ADDITIONAL WEIGHT. 


e AIRSPEEDS FOR OTHER GROSS WEIGHTS WILL BE FOUND IN THE APPENDIX. 
c. Landing gear handle — DOWN (below 
275 KCAS) Observe landing gear exten- 
sion speed restriction. 


e. Landing gear position d. Flap lever — 
indicators — Check. LANDING & TAKEOFF. hie al spleen) 
f. Utility hydraulic system pressure — 
Check, 
a 


g. Maintain break altitude until on base , > 


leg. Airspeed 225 KCAS optimum. (sr = 


h. Landing gear and flap HS 
position indicators — Recheck. BP 


— 

i. Decrease airspeed to 195 — 

~ 210 KCAS prior eins 
out on final, 

brakes — As saan 


. Complete final turn at min of 300 feet 

above field elevation and approximately 

one mile from end of runway. This will | 

; . - establish a recommended 2.5 to 3.0 

7 degree approach. (Airspeed gradually 
decreasing to 190 KCAS.) 


al a - Final approach speed— ([D) 188. K@gs 
: a c (F] 193 
f er  . 
cn Cross check AMI with standby airspeed 


_ pe ’ indicator readings and angle of attack 
indicator position with fixed index line, 


~ 


Figure 2—8 (Sheet 1 of 2) 
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.b. Level break — Adjust throttle as 
required. 


a, Enter traffic pattern at 300-350 KCAS 
Enter pattern at approx three miles 
from end of runway and 1500 feet 
above field elevation or as directed 
locally. 


ain directional control with r 
rakes. (nose wheel steering be quired) 


7 ft iss KCAS, tal 140 KCAS lower nose 


“1. Dre 9 chute —. Deploy as required. “Ma 
k. Touchouat (D 161 KCAS, vila 7 Pics 
si 


1 Sa throttle IDLE. 
oe 


Figure 2-8 (Sheet 2 of 2) 
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Note 
Refer to RCR chart in Appendix for in- 
creased landing ground roll distance. 


LANDING WITHOUT DRAG CHUTE, 


Landing without a drag chute or if the drag chute 
‘ails to deploy during landing, the following pro- 
‘edure is recommended for minimum roll on a dry 
‘tunway. Refer to minimum and wet/icy runway 
anding for additional information and to the RCR 
charts in the Appendix for increased ground roll 
distance. Use of speed brakes will decrease landing 
roll approximately 4 percent. 


a. Speed brake switch — OUT. 

b. Touchdown at recommended speed. 

c. Throttle — IDLE. 

d. Utilize maximum aerodynamic braking. 
e. Lower nose. 


f. Brakes — As required. 
Initially apply moderate braking; as speed 
decreases, increase to heavy braking. 


g. Pull control stick aft (below 130 knots) to 
provide additional drag. 


GO-AROUND. 


The decision to go-around should be made as early 
as possible. If such a decision is made, proceed as 
follows. (See figure 2-9.) 


CAUTION 


Failure of the warning signal (beeper) to 
sound or the warning light to illuminate 
during retraction is an indication of a 
failure in the warning system and must be 
considered as an unsafe gear. 


AFTER LANDING. 


If brakes are suspected to be in an over- 
heated condition after excessive use, 
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maneuver the aircraft off the active run- 
way and stop. Do not tow the aircraft 
into a crowded parking area until wheels 
and brakes have cooled. Do not stop cock 
throttle with hot brakes until firefighting 
equipment is available. 


' 1. Speed brakes — IN. 


2. Antiskid — OFF, 
3. Temperature control panel — Set. 
a. Pitot heat switch — OFF. 
b. Rain removal switch — OFF. 
ec. Forward windshield defogging switch — OFF. 
d. Windshield side panel defroster — OFF. 
e. Temperature control lever ~ RAM. 
Wait 15 seconds for the cockpit to depressurize, 
then check cabin pressure altitude. If the 
cabin pressure altitude is below field altitude 


do not open the canopy until engine is shut 
down. 


4, "F- Canopy — As desired. 


[E]Pilot in rear cockpit should co-ordinate with 
front pilot before opening canopy. 


Observe open canopy restrictions noted 
in section V. 


5. Drag chute — jettison while rolling straight. 


The drag chute should be blossomed, if possible, 
and aligned straight aft of the aircraft when 


jettisoned. 


If drag chute is jettisoned during a turn, 
heave metal fittings can damage the speed 
brake doors and/or the stabilizer. 

6. Fwd and aft boost pump switches — OFF. 


7. & Take off trim button — Depress until light 
illuminates. 


8. " =s«Fire control system power switch — 
Check OFF; if not OFF: 


a. Fire control system power switch — STBY. 
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10. 


dks 


12. 


b. Radar mode SRCH/ATK button — Depress. 
c. Check antenna stowed. 


d. Fire control system power switch — OFF. 


. % Flap lever — LE & TE FLAPS UP. 


% AFCS emergency disconnect lever — Depress. 
Check for negligible control surface motion and 
stab-aug disengagement. Minor surface transients 
may result when the series actuators center lock. 
Navigation equipment — OFF. 

a, IFF/SIF — OFF. 

b. Doppler — OFF. 

c. ILS— OFF. 

d. (@F" TACAN — OFF. 


% Utility hydraulic pressure — Monitor. 


ENGINE SHUTDOWN. 


As 
2. 


Throttle — IDLE. 


Wheels — Chocked. 


Receive signal from ground crew that wheels 
are chocked before releasing brakes. 


. Antiskid - Check, then OFF. 


Apply moderate-to-heavy brake pressure on 
one brake pedal. Check for pedal pulse when 
turning antiskid on to indicate energized anti- 
skid system. Turn off antiskid and duplicate 
check for other brake. 


Note 


If pedal pulse is not felt, have crew chief 
check for pulse in brake line or brake 
dises on landing gear. 


If pedal pulse is not felt, have crew chief 
check that antiskid fail-safe system is reset. 


4. Radio — OFF, 
5. WG" ~=Canopy — OPEN. 
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F)6. 


10. 


11. 


a3; 


Idle stop — Disengage. 


If idle stop is engaged (up) it will require ap- 
proximately 30 pounds of force be applied 
and held for the pilot to move the throttle to 
OFF. 


. Throttle — 75 percent RPM. 


Operate engine at approximately 75 percent 
RPM for a minimum of 15 seconds and a maxi- 
mum of 30 seconds immediately before shut- 
down to properly scavenge engine oil. 


To prevent damage to equipment, the 
Doppler heading reference switch and the 
fire control system power switch must be 
OFF before the ATM is stopped. 


Note 


Delay at IDLE momentarily to allow 
nozzle to open. 


. Throttle — OFF. 


. Engine deceleration — Check. 


Check that engine decelerates freely. 


% DC generator caution light — Check that 
light illuminates when RPM drops below 
approximately 30 percent. 


If engaged, the RADAR and TACAN takeover 
buttons should pop up. If the DC generator 
light does not illuminate position DC genera- 
tor switch to OFF. This will avoid damage to 
the battery caused by a malfunctioning re- 
verse current relay. 


% Fuel tank selector switch — OFF at 0 per- 
cent RPM [997C and 1044] N/C/W. 


Do not turn fuel tank selector OFF while the 
engine is rotating due to possibility of col- 
lapsing fuel lines. 


Fuel shutoff switch — SHUTOFF at 0 per- 
cent RPM [997C or 1044] C/W. 


Do not position the fuel shutoff switch to 
SHUTOFF while the engine is rotating due to 
possibility of collapsing fuel lines. 


13. 


14. 


15. 


16. 


AC generator switch — OFF, 
Inverter switch — OFF. 


Battery switeh — OFF. 


{F) If engaged, the FLIGHT, NAV, COMM 
and WEAPONS takeover buttons should pop 


up. 


"a Oxygen system — Normal. 


BEFORE LEAVING THE AIRCRAFT. 


ae 


GF Seat safety pin — Installed in seat leg 
brace before releasing safety belt. 


Do not lay shoulder harness straps over 
the head rest or between head rest and 
seat. If the canopy is actuated with the 
shoulder harness in this area, damage to 
the shoulder harness and canopy actuator/ 
remover can result. 


. Parachute firing cable — Disconnect from the 


parachute deployment gun actuator and in- 
stall safety pin dnd dust cap in the cable 
[1038] C/W. 


The force-deployed parachute contains a 
ballistically fired deployment gun. Ex- 
treme caution shall be exercised any time 
parachute is handled. Ensure that safety 
pin, streamer, and dust cap are always en- 
gaged in cable assembly to prevent de- 
ployment gun being discharged when 
cable assembly is not connected to actu- 
ator on ejection seat. Hold parachute so 
that barrel of deployment gun points 
away from all personnel and towards a 
suitable parapet in case of discharge. 


CAUTION 


Do not apply pressure to spring-loaded 
dust cover on actuator when removing 
parachute cable or deformation of the 
cover may result. 
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Note 


A force of 35 to 50 pounds is required to 
separate the parachute firing cable end 
fitting from the actuator. 


. AFTO Form 781 — Insure completed. 


In addition to established requirements 
for reporting any system defects, unusual 
and excessive operations, entries will be 
made on the AFTO Form 781 to indicate 
when any limits noted in the Flight 
Manual have been exceeded. 


COCKING PROCEDURE, 


QUICK STRIKE COCKPIT. 


Complete the COCKPIT CHECK then do the 
following: 


1 


.4% Fuel tank selector switch —OFF [997C 
and 1044] N/C/W. 


.% Fuel shutoff switch —SHUTOFF (997C 
or 1044} C/W. 


. Battery switch — OFF. 


.% Fuel tank selector switch — MAIN TK 
(MAIN). 


. Fuel shutoff switch — ENGINE FEED [997C 


or 1044] C/W. 
. Boost pump switches ON. 
. MF Radio — Set and ON, 
.R-14A Radar — Set. 
-% Flap lever — LANDING & TAKEOFF. 
. Speed brake switch — IN. 


. Oxygen diluter lever — 100%. 


. Fire control system power switch ~- STBY. 


. Inverter switch — STANDBY. 
. IFF/SIF — Set and STDBY. 
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15. TACAN — Set and T/R. 

16, ILS — Set. 

L7,. Cockpit lights — Set and ON, 

18. Navigation light — ON (if required). 
SCRAMBLE START. 


1. Battery switch — ON, 


2. Cartridge start button — Depress until 
positive indication of RPM. 


8, Throttle — IDLE when tach indicates 
8 percent RPM. 


4. ATM switch - START AT 50% RPM. 
§, AC generator switch — RESET then ON. 


6.% Doppler - ON. 
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7, Fire control system power switch — ON. 
8. Stab-aug — ON, 
9.% Trim for takeoff. 

10, Safety pins — Removed. 

11. Canopy — Closed and locked. 


12. Chocks — Remove. 


ON RUNWAY. 
1. Antiskid — ON. 


2. Pitot heat switch — Set. 
ABBREVIATED CHECKLIST. 


Your Normal Procedure abbreviated checklist is 
contained in T.O. 1F-105D-1CL-1, 
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Section Iit 


EMERGENCY 


PROCEDURES 


NOTE 


These emergency procedures are in the phase of operation sequence as outlined in 
the table of contents. This permits the presentation of failures in the order in which 
they can be anticipated, or where they will have a more serious effect on aircraft 
operation. Certain failures are presented under the indication or symptom of the 
failure to assist you in recognizing the failure and accomplishing the appropriate 
procedure, Decision factors are also provided as a guide in the selection of certain 
procedures. 


{F} Emergency Procedures will be initiated by the pilot presently flying the aircraft (front 
or rear cockpit), The pilot in command is in the front cockpit and will take over control 
as soon as it is safe to do so, 


(F) Procedural steps preceded by a "™§F™ will also be accomplished by the crew member 
in the rear cockpit. 


NOTE 


All odors not identifiable by the 

flight crew shall be considered toxic. 
Immediately go on 100 percent oxygen, 
properly ventilate the aircraft and 

land as soon as practicable. Do not 
take off when unidentified odors are 
detected, 


DEFINITIONS 


CRITICAL PROCEDURE — A critical procedure is an emergency that must be performed immediately without reference to 
printed checklists and which must be committed to memory. These procedures are presented in Capitalized BOLD face type. 


JETTISON AS REQUIRED — If in the judgment of the pilot, aircraft handling characteristics are marginal or compromised 
due to external stores, tanks and external stores should be jettisoned. Normally, empty 450-gallon wing tanks do not 
ativersely affect aircraft handling characteristics and may be retained. 


LAND AS SOON AS POSSIBLE — Declare an emergency and land the aircraft without delay. Aircraft gross weight should 
be reduced by jettisoning external stores. A landing should then be accomplished at the nearest suitable airfield, 


LAND AS SOON AS PRACTICAL -— Aircraft gross weight may be reduced by burning out fuel, A landing can then be 
accomplished as soon as maximum emergency landing gross weight is reached or at any time thereafter, 
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GROUND OPERATIONS. 


This phase of operation is from starting the engine thru taxiing to takeoff position 
and includes runway emergencies resulting from aborted takeoff, or that occur on 


| landing roll, | 


= ee ee ee 
STARTING ENGINE. The decision will be influenced by the nature of 
the failure, the speed and point of takeoff roll where 
ENGINE FIRE DURING START. the emergency is recognized and the ability to ac- 
complish a safe abort, or continue takeoff to safe 
If the fire or overheat. warning light illuminates, or altitude for subsequent emergency procedures, 
there is evidence of fire, proceed as follows: 
i, THROTTLE — OFF, WARNING 
2. Fuel tank selector — OF F [997C and 1044] 
N/C/W. If during takeoff any part of the aircraft 
strikes the runway with gear retracted 
3. Fuel shutoff switch — SHUTOFF [997C or and it is impossible to obtain takeoff 
1044] C/W. attitude and speed — ABORT. 
; 4, Fire Extinguishing Manual Discharge Switch — 
Depress. 


ABORT/BARRIER ENGAGEMENT. 


on 


. Battery switch or DC external power — OFF, 


ABORT/BARRIER ENGAGEMENT/DECISION FACTORS. 
6. On pneumatic start — Signal crew chief to 


shut off air. fn making the decision to abort certain known fixed 
factors about the runway, barrier and aircraft con- 
7. SF Evacuate the aircraft. figuration must be considered: 
TAXIING,. Runway. 
Brake Failure for ATM/Utility Hydraulic Failure). e Length. 
1, Emergency brake -- Pull. e Condition of surface. 


Only three full brake applications are available. 
Each reduction in brake pressure bleeds off 
the total amount of hydraulic fluid available. 


@ Condition or type of over-run area. 


Barrier. 


RUNWAY EMERGENCY PROCEDURES. 

e Location, 
On most takeoff emergencies the pilot is faced with 
the decision between aborting or continuing the 
takeoff. [The major failures involving such a decision 
are: 


e Type. 
@ Capability. 


: ; . , Aircraft Configuration. 
@ Complete or partial Joss of thrust (engine ; 
failure, A/B failure, engine fuel pump element @ Gross weight, 
failure, fuel control failure, ete.), et Wistarnal snvea: 


* Fire or overheat indication. Nature of Abort. 


e Early decision to abort — Low speed, maxi- 
e Tire failure. mum runway available for braking. 
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e Late decision to abort — High speed, mini- 
mum runway available for braking. 


@ Availability of drag chute. 


® Type of failure and degree of contro! of air- 
eraft. (Utility hydraulic system available for 
normal brakes, antiskid system and nose 
wheel steering.) 


The decision to retain or jettison external stores on 
the runway prior to a barrier engagement must be 
made by the pilot. Certain stores may be jettisoned 
to reduce gross weight to within the barrier or 
arresting hook/barrier engagement limits, or estab- 
lish a configuration that will improve barrier en- 
gagement probability. However, jettisoning fuel 
tanks can result in their colliding with the aircraft, 
or following the aircraft into the barrier resulting 
in possible fire. 


¢ If gross weight and/or speed is excessive, cer- 
tain stores may be jettisoned. Refer to 


figure 3-1 for arresting hook/barrier limitations. 


e With two 450 gallon inboard tanks installed, 
engagement. characteristics are comparable 
to the clean aircraft. 


e MA-1/1A web barrier engagement with a 650- 
gallon centerline tank, centerline MER or 
MN-1A dispenser installed is unlikely. 


A jettisoned centerline store will be boxed 
in by the landing gears and ventral fin, 
and will probably hit one or more sides 

of the box before escaping. Damage to 
the tail hook assembly is possible pre- 
venting its use during barrier engagement. 


* Refer to applicable Weapon Delivery Manual 
for instructions on permissible jettisoning of 
special stores. 


CANOPY RETENTION/FACTORS. 


Takeoff and landing emergencies ending with the 
aircraft inverted, or inability to open the canopy 
electrically, manually or by jettisoning are remote. 
Aircrew survival is enhanced by retaining the canopy 
during crash type emergencies. The canopy may 
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prevent cables or wires from coming into the cock- 
pit in addition to offering temporary protection 
against being saturated with flaming fuel and the 
direct effects of fire. Therefore, the canopy should 
be retained until exit from the cockpit is possible, 


a, Manual opening is the slowest. method of open- 
ing the canopy. The advantage of this method 
is that there is no fire hazard. The disadvan- 
tages are time to abandon and the fact that 
unknown fuselage damage could bind the 
canopy and possibly prevent its opening. 


b. Electrical opening of the canopy has the advan- 
tage of speed and no physical exertion. How- 
ever the disadvantages in addition to those for 
manual opening, include a possible fire hazard 
due to actuation of an electrical circuit and un- 
certain canopy operation due to a battery of 
unknown condition of life. 


c. Jettisoning of the canopy is the fastest method 
of removing the canopy and does not have the 
disadvantages of the manual or electrical open- 
ing. However, the fire hazard is greater because 
of the canopy remover firing. 


d. [f canopy cannot be opened, the canopy 
breaker tool may be used. 


e {f the cockpit contains fumes, manual 
opening is recommended to prevent 
possible fire. 


e If the canopy is not fully closed, it is pos- 
sible that it could not be jettisoned and 
would have to be opened manually or the 
plastic cut through with the canopy 
breaker tool. 


ABORT, 


1. THROTTLE — IDLE (OFF FOR FIRE AND 
EMERGENCY BRAKE — PULL). 


2. EXTERNAL LOAD — JETTISON (if necessary). 


3. DRAG CHUTE — DEPLOY. 
If stores are jettisoned, delay deployment as 
long as possible to minimize possibility of 
stores over-taking aircraft. 
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ENGAGEMENT SPEED-KNOTS 


MAXIMUM ARRESTING SYSTEM ENGAGING SPEEDS 


AIRCRAFT WEIGHT | ENGAGING SPEED KNOTS 
POUNDS 


pakt2 | aK-13_| 


Note 


These limits are based on a hook yield strength of 
49,000 pounds. The speeds shown for the various 
gross weights are the maximum speeds that the air- 


craft can engage the barrier without failing the hook. 


CAUTION 


Due to the many configurations of arresting barriers 
and various combinations of installations, only data 
on Air Force barriers are included in the Flight Manual. 
These barriers can be safely engaged if the above 
limitations aré followed. Engagement of other barriers 
should not be attempted as data is not available on 
the stress imposed on the arresting gear with other 
systems. Catastrophic failure will occur if the hook 
is overloaded. Especially front end and mid-field en- 
gagements should not be attempted as structural fail- 
ure will occur. 


Figure 3-1 
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. ARRESTING HOOK — EXTEND. 


. Brakes — Apply optimum. 


If emergency brake handle is pulled, antiskid 
is inoperative. 


If a main tire fails, antiskid switch — OFF, use 
differential braking and nose whee! steering, 
as vibration increases the brake should be held 
and locked on the failed tire. 


}. Attempt to engage barrier squarely. 


Normally the throttle will be positioned to 
IDLE which will permit aircraft to taxi clear 
of runway after hook engagement. If the 
throttle is positioned to OFF, accomplish as 
much of the following as possible prior to 
engaging barrier. 


a. Emergency brake — PULL. 


b. 4 Shoulder harness — LOCKED. 


c, Fuel tank selector switch — OFF [997C 
and 1044] N/C/W. 


d. Fuel shutoff switch — SHUTOFF [997C 
or 1044] C/W. 
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e. Battery switch — OFF. 


CAUTION 


When the aircraft is approaching the bar- 
rier with the nose extremely low, and it 
is imperative that the barrier cable be en- 
gaged, the brakes should be released prior 
to crossing the cable. 


LANDING GEAR RETRACTION ON THE 
GROUND. 


Retracting the landing gear while on the ground 
should be considered only asa LAST RESORT. 
However, it is conceivable that a situation might 
arise wherein retracting the landing gear while the 
weight of the aircraft is on the main struts might 
be considered necessary. If so, proceed as follows: 


1. Landing gear downlock override switch — 
Hold actuated, then move gear handle — UP, 
Actuate the override switch before moving 


landing gear handle. (DC power and utility 
hydraulic pressure must be available.) 
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2. Throttle — OFF. 


If time and circumstances permit, do as many 
of the following, as possible. 


a. "WB Shoulder harness — LOCKED. 


b, Fuel tank selector switch — OF F [997C 
and 1044] N/C/W. 


c. Fuel shutoff switch — SHUTOFF [997C or 
1044] C/W. 


d. Battery switch — OFF. 
3. WEF" Evacuate aircraft. 


EMERGENCY GROUND EVACUATION. 


WARNING 


The parachute should be removed and 
all personal leads disconnected before the 
canopy is opened or jettisoned, to aid in 
exiting the aircraft as rapidly as possible. 


(a Open safety belt, disconnect personal 
leads, 
a. Electrical. 


b, Oxygen — Disconnect mask hose from 
connector, 


ec. Anti G suit. 


d. Vent suit. 


to 


"'“F- Remove parachute. 


If the parachute is retained the survival kit 
emergency release handle must be pulled ail 
the way up prior to lifting the kit as lifting 
the kit will arm it, 


If the kit is lifted more than one inch 
prior to pulling the emergency release 
handle the life raft will inflate when 
the handle is pulled. 
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Note [1038] C/W 


If the parachute is retained, stand up and 
pull on the parachute firing cable. If will 
separate from the parachute deployment 
gun actuator without firing the deploy- 
ment gun. 


' Canopy — Open or jettison as required. 
a. Manual opening. 
(1) Canopy lock lever — Unlock. 
(2) Canopy actuator release — Actuate. 


) T handle - Pull forward. 
{F) Pip pin — Remove, lever move 
forward, 


(3) Raise canopy manually and hold up. 
Automatic uplocks are not provided, 


b. Electrical (normal) opening. 
(1) Canopy lock lever — Unlock. 
(2) Canopy control switch — Hold to 
OPEN. 
c. Jettison. 
Auxiliary canopy jettison handle — Actuate. 
Canopy will jettison without arming the 


ejection seat, 


d. If canopy cannot be opened, cut through 
canopy using canopy breaker tool. 


Use a double hahdgrip and penetrate both 
layers of plastic by exerting maximum 
force, 


Aim each blow into clear plastic as near 
the edge as possible. 


a Exit from aircraft. 


Because of the height of the cockpit above 
the ground, care should be exercised 

when evacuating the aircraft without a 
ladder, 
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TAKEOFF. 


This phase of operation is from the time the throttle is advanced for takeoff until the 
aircraft is cleaned up and initial climb established. 


ZOOM MANEUVER. 


In the event of loss of thrust, fire or overheat indi- 
cation during takeoff when it is too late to abort 
(or during flight at low altitude with sufficient air- 
speed available) the aircraft should be pulled up 
(zoom) to exchange airspeed for an increase in alti- 
tude. This will allow more time for accomplishing 
subsequent emergency procedures (air start, estab- 
lishing forced landing pattern, ejection, etc.). Maxi- 
mum altitude gain can be achieved by jettisoning 
external stores prior to zoom. The decision to jetti- 
son or retain external stores must be made by the 
pilot on the basis of his evaluation of the particular 
failure and conditions existing at the time of the 
emergency. The point at which climb should be 
terminated will depend on whether the pilot intends 
to eject or whether he intends to continue attempt- 
ing air starts, establish forced landing pattern, etc. 
In any event, it is recommended that an air start be 
attempted immediately upon detection of engine 
flame-out and repeated as many times as possible. 
If the decision is to eject, the aircraft should be 
allowed to climb as far as possible. The optimum 
zoom technique is to pull the aircraft up with the 
wings level until initial buffet is encountered. Hold 
this condition until the speed drops to 200 KIAS 
or an altitude of 2000 feet is reached. If the deci- 
sion is to continue attempting air starts, the climb 
should be terminated prior to the airspeed dropping 
below best glide speed in order to obtain maximum 
glide distance and maintain adequate engine wind- 
milling RPM for air start. See figure 3-2 for maxi- 
mum glide. 


ENGINE FAILURE DURING TAKEOFF. 
If Decision is Made to Stop: 
1. ABORT. 
If Takeoff is Continued: 
1. EXTERNAL LOAD — JETTISON. 
2. ZOOM, IF POSSIBLE, AND EJECT. 


Ejection should be accomplished while the 
aircraft is in a positive climb. 


If an emergency landing must be made, perform as 
much of the following as possible. 


3. RAT lever — EXTEND. 


Move forcefully to the full forward position 
with no hesitation in the mid travel area. 
There should be no control movement during 
RAT lever movement. 


4. Landing gear emergency extension handle — 
Pull. 


5. Flap lever - LANDING & TAKEOFF. 


6. Throttle — OFF after touchdown, emergency 
brake — Pull. 


Only three full brake applications available, 
and antiskid will be inoperative. 


7. Drag chute — Deploy. 
8. Arresting hook — EXTEND. 


9. Fuel tank selector —OFF [997C and 1044] 
N/C/W. 


10. Fuel shutoff switch — SHUTOFF [997C or 
1044] C/W. 


11. Battery switch — OFF. 
AFTERBURNER FAILURE DURING TAKEOFF. 
If Decision is Made to Stop: 
1, ABORT. 


lf Takeoff is Continued: 


1. THROTTLE — MILITARY. 


Throttle inboard permits nozzle to close. 


Do not attempt to relight A/B during re- 
mainder of takeoff as it will keep nozzle open. 


Open nozzle will be indicated by low EPR at 
MILITARY THRUST. 
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2. EXTERNAL LOAD — JETTISON (if neces- 
sary). 


Rotation speed and takeoff speed must be 
increased if external load is not jettisoned. 
ENGINE FIRE DURING TAKEOFF. 
lf Decision is Made to Stop: 
1. ABORT. 


If Takeoff is Continued: 


1. THROTTLE — MAINTAIN TAKEOFF 
THRUST TO SAFE EJECTION ALTITUDE, 
If aircraft speed is at or below 225 KIAS, 
ejection can be accomplished at zero altitude 
[1038] C/W. 


2. EXTERNAL LOAD -— JETTISON (if nec- 
sary). 


3. FIRE EXTINGUISHING MANUAL DIS- 
CHARGE SWITCH (1060) C/W DISCHARGE. 


4. iF CONFIRMED FIRE CONTINUES — EJECT. 


. If overheat light alone is illuminated, speed 
brakes — Open partially. 


wo 


Note 


Failure of the exhaust nozzle to open 
when the afterburner is started will be in- 
dicated by a rapid rise in exhaust gas 
temperature and decrease in RPM. To 
prevent over-temperature condition, the 
afterburner must. be cut off as soon as 
possible. 


6. if fire cannot be verified, reduce throttle to 
minimum practical thrust and land as soon as 
possible or eject. 


TIRE FAILURE DURING TAKEOFF. 


Tire failure on takeoff may present more problems 
than tire failure on landing, Directional Control is 
more difficult and braking efficiency is greatly re- 
duced at higher gross weights with failure of one 
or both main gear tires, 


lf Decision is Made to Stop: 
1. ABORT. 
2. ANTISKID — OFF. 
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If Takeoff is Continued: 


1. EXTERNAL LOAD — JETTISON (if neces- 
sary). 


2.DO NOT RETRACT GEAR. 


Note 


If it can be determined that the blown 
tire has been torn from the wheel, the 

gear may be retracted, depending upon 
mission urgency. 


LANDING GEAR FAILS TO RETRACT OR 
INDICATES UNSAFE. 


in the event the landing gear cannot be retracted as 
a result of a malfunction of the landing gear system, 
ATM/utility hydraulic system failure, the warning 
lights fail to illuminate or the beeper fails to sound 
during retraction, the main consideration will be to 
sustain safe flight with the gear down. Whenever an 
unsafe gear up indication is obtained after retrac- 
tion, assume the possibility of failure of the main 
landing gear positioning bracket with resuitant 
cocking of the wheel. Before landing in this con- 
dition, request a visual check by another aireraft, 
mobile control or tower to ascertain whether the 
main wheel is cocked. A retracted gear that indi- 
eates unsafe may extend, 


1. Maintain safe flying speed, with A/B, not to 
exceed 240 KCAS, minimize bank angles. 


2, At safe altitude, throttle — Inboard. 
3. If utility hydraulic pressure is availabie, 
attempt to retract gear. 


a. Check four circuit breakers: LG WARNING 
LG POS, LG WARNING CONTROL AND 
LG (HANDLE) WARN LT — IN, 


~ 


. Landing gear — Cycle. 


Move landing gear handle to DOWN and 
when all gear indicates down and locked, 
maintain straight and Jevel flight and move 
landing gear handle to UP, 


c, If landing gear handle is stuck in DOWN po- 
sition, landing gear downlock override 
switch ~- Hold actuated, then move landing 
gear handle to UP, 
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4. If landing gear cannot be retracted or con- 
tinues to indicate unsafe, landing gear 
handle — DOWN, observe 275 KCAS limit, 


reduce weight and make appropriate landing. 
The 275 KCAS with A/B should apply only 


when no control problems have been 
encountered, 


INFLIGHT 
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. lf visual inspection by another aircraft, 


mobile control or tower verifies a cocked 
main wheel, and the decision is made to 
land, request runway be foamed to assist 
in making a safe landing, 


This phase of operation is from the termination of takeoff to the initiation of landing. 


JETTISON PROCEDURES. 


When jettisoning external stores several factors 
must be considered: 


e Types of stores. 
® Impact area, 


@ Asymmetrical configuration. 


Jettison limitations. (See section V.) Depend- 
ing on the emergency, it may be advisable to 


jettison external stores outside the release 
limits and risk some damage to the aircraft. 


At high speed jettisoned tank type stores occasion- 
ally exhibit characteristics of aerodynamic lift be- 
fore entering a ballistic trajectory. This tendency 
is greater when tanks are jettisoned in a turn. Tanks 


have been observed in free flight for 1500 feet 
during which time they have gained as much as 
3000 feet altitude, 


When jettisoning tanks in formation 
flights, aircraft should be in a line 
abreast at least 500 feet apart. 


e@ When jettisoning in single flight, the pilot 
shall warn adjacent aircraft of his decision. 
Pilots of adjacent aircraft will exercise ex- 
treme watchfulness and, if possible, take 
a position forward and above the aircraft 
jettisoning the tanks. 


® Should any external stores fail to release 


as planned, aircraft control may be mar- 
ginal due to asymmetrical loading. Pilots 
should anticipate a release failure and be 
prepared to take corrective action imme- 
diately. If an accidental asymmetrical load 
is encountered in flight and control diffi- 
culties are experienced, jettison all 
external stores immediately, 


If an attempt is made to open the bomb bay 
doors electrically either by (a) depressing the 
bomb bay station select button with the bomb 
mode selector in the manual position or (b) de- 
pressing the freeze fire button with the bomb 
mode selector in any automatic position with 
the bomb bay station select button in, the 
centerline tank (650 or 450) will be jettisoned 
even though the bomb bay safety switch is In 
the OFF position. 


Following any attempted release or jetti- 
son, any conventional munition that does 
not separate from the aircraft should be 
considered armed and susceptible to in- 
advertent release during landing impact. 


Following a normal release, all bomb dis- 
pensers and rocket launchers, except 
bomb dispensers and rocket launchers 
M-47 (Gravel), SUU-24 and SUU-25 
(Flare), LAU-32B/A, LAU-59/A, all 
rockets with inert warhead used for train- 
ing and training devices that require jetti- 
soning of the entire pylon/launcher as- 
sembly, should be considered as still 
containing one or more bombs and/or 
rockets. If visual examination cannot posi- 
tively confirm a safe condition, jettison 
prior to landing. 


After a SUU-13/A dispenser has been acti- 
vated, it must be ejected or jettisoned prior 
to landing. This is to preclude return to 
base of any non-ejected or partially ejected 
munition clusters. 
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Inflight 
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: - NO WIND 
WINDMILLING ENGINE 

BEST GLIDE SPEED { Di 220 fils 

CONFIGURATION 

Clean 

Ram air turbine—EXTENDED 

Speed brakes—IN 

Flaps—CRUISE & MANEUVER 


Cruise and maneuver is subsonic minimum drag 
configuration, other flap configurations will re- 
sult in a reduction of the distance traveled 


DE 
a a | 


ALTITUDE — FEET 


DISTANCE TRAVELLED — NAUTICAL MILES 


Figure 3-2 
JETTISON ALL PYLONS (With Stores). LAUNCH AIM-9B UNARMED. 
1. Jettison external stores button — Depress. 1. Landing gear handle — UP. 
JETTISON OUTBOARD, INBOARD OR CENTER PYLON 2. Master armament switch — WEAPONS. 
(With Stores). = 
1. Respective pylon jettison button — Depress, 3. ee switch — CONV ST 
JETTISON INBOARD MER. 4. Outboard station selectors — Depress. 
1, When MER’s are installed on inboard pylons, 5. Bomb arming switch — SAFE. 
the cartridges are removed making this system 
ineffective. Pylon and MER’s must be jetti- 6. Freeze/fire button — Depress. 
soned together. This can be accomplished by 
using the selective pylon jettison button JETTISON SUU-21/A, MULTIPLE WEAPON PYLON 
placarded INBD. CENTERLINE (DCU-102A). 


JETTISON CENTERLINE TANK (And Pylon). 1. BB/O station ‘selector switch ON (up). 


1. Belly tank jettison switch [997C and 1044] 
N/C/W or centerline pylon jettison button — 


2. Special weapons pylon jettison switch — 
Actuate (up). 


tg = ENGINE FAILURE. 
JETTISON AGM-12B. 

1. GAM-83 jettison switch — Actuate (with Engine failure is defined as a loss of thrust, caused 
DCU-59A) outboard or inboard pylon jettison by engine material failure or a flame-out. System 
switch — Actuate (with DCU-102A). caution lights, engine instruments and operating 
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characteristics often give indications of impending 
engine failure. Reduction of thrust and minimizing 
G forces will generally prolong the engine operating 
time prior to engine material failure. Flame-outs 
are generally due to improper fuel scheduling 
caused by fuel system malfunction or improper 
fuel system management. Appropriate operating 
procedures may prevent a flame-out. Because of 
the many variables associated with an engine failure 
it is impossible to establish a predetermined set of 
rules which would provide a ready-made procedure 
applicable to all circumstances. Also, because of the 
many variables encountered, the final decision must 
remain with the pilot as to which procedure he will 
follow. See figure 3-2 for maximum glide. 


Note 


Normally the pilot will be concerned with 
AIR START, EJECTION, or FORCED 
LANDING. The basic decision factors as- 
sociated with these procedures are pre- 
sented as a guide to assist the pilot in 
selecting the best procedure or combi- 
nation of procedures for his particular 
circumstances. 


EMERGENCY FUEL SYSTEM OPERATION. 


The emergency fuel system may be used any 

time failure of the normal fuel control system is 
suspected. The system may be selected at any RPM 
or throttle setting. When making an air start, if the 
EMERG FUEL SYS ON caution light is delayed 
in illuminating, a delay in relight must be antici- 
pated. This is due to the time required to prime the 
engine driven fuel pump and provide pressure which 
will transfer the fuel flow from the normal system 
to the emergency system. When operating on the 
emergency fuel system, the throttle must be moved 
slowly to avoid exceeding RPM and EGT limits. 
Monitor RPM and EGT and control with throttle. 
The afterburner may be started and operated when 
operating on the emergency fuel system, but the 
extended A/B range should not be used. 


AIR START, 
AIR START/DECISION FACTORS. 


e Air start is not possible and should not be 
attempted following complete engine failure, 
(engine seizure or explosion). 


e Immediate air starts may be possible at any 
altitude providing RPM has not decreased 
appreciably. 


Se kee saw 


e The best glide and air start speed is DB) 250, 
(F] 255 KCAS. Maintaining this speed when- 
ever possible will help insure an air start as the 
aircraft will be in a near level attitude and the 
fuel tank gravity feed ports will be covered 
even if fuel quantity is low. (See figure 3-2.) 


® Air start probability increases below 30,000 
feet. (See figure 3-3.) 


@ Fuel supply must be available for air start and 
will be indicated on the fuel flow indicator. 
The fuel flow indicator is powered by the 
standby inverter during a flame-out, 


e If the emergency fuel system is selected, 
iilumination of the EMERG FUEL SYS ON 
caution light indicates that fuel pressure from 
the engine driven fuel pump unit has trans- 
ferred the fuel flow to the emergency fuel 
system. 


AIR START PROCEDURE. 


Ignition is initiated each time the air start or cart- 
ridge start button is depressed and continues for 

20 seconds after the button is released, The 20 
second ignition cycle is also initiated when the emer- 
gency fuel system is selected. However, ignition is 
not supplied to the ignition plugs (or fuel flow to 
the engine) until/uniess the throttle is out of the 
OFF position. The standby airspeed indicator and 
altimeter must be used as the integrated instruments 
will be inoperative. See figure 3-3 for airspeed and 
altitude for obtaining consistent air starts. The 
tachometer will probably give the first indications 
of successful air start as the EGT gage has a 
relatively slow response rate. 


Low Ajititude. 


1. THROTTLE — INBOARD. 


If time permits, attempt to readjust throttle 
to match RPM indication. 


2, EMERGENCY FUEL — SELECT. 


ignition will be supplied automatically for 
approximately 20 seconds. 


3. ZOOM. 


High Altitude. 
1. Throttle — Inboard. 


If time permits, attempt to readjust throttle 
to match RPM indications. 
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STANDARD ATMOSPHERIC 
CONDITIONS 


J75 ENGINE 


ENGINE WINDMILLING 
APPROXIMATELY 30 PERCENT RPM 


KNOTS INDICATED AIRSPEED 


Figure 3-3 


2. Air start button — Depress. 
If relight is not obtained and conditions permit: 


3. Throttle — IDLE. 
4, RAT lever — EXTEND. 


Move forcefully to the full forward position 
with no hesitation in the mid travel area. If 
possible do not move controls during RAT 
lever movement. 


. Glide speed — [D) 250, [F) 255 KIAS (stand- 
by). 


Use the standby airspeed indicator and 
altimeter as the integrated instruments will be 
inoperative. 


ao 


6. Battery switch — Recheck ON. 


7. If normal fuel system failure is suspected, 
emerg fuel system — Select. 


Ignition will be supplied automatically for 
approximately 20 seconds. 
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Note 


© If the emergency fuel system caution light 


is delayed in illuminating, a delay in relight 
must be anticipated. 


. Reattempt air start. 


a. Air start button — Depress. 


Maintain throttle at IDLE until start is 
successful or positive indications of steady 
fuel flow. 


Note 


If air start button fails to supply ignition 
use the cartridge start button. The cart- 
ridge start button will not provide ignition 
with the emergency fuel switch in EMERG 
FUEL SYSTEM. 


b. Air start button — Depress every 20 seconds. 


. Engine instruments — Check. 
10. 


After successful air start. 
a. Throttle — As required. 
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b. RAT lever — RETRACT. 


Move forcefully to the full aft position with 
no hesitation in the mid travel area. There 
should be no control movement during 
RAT lever movement. 


ce. ATM switch — START. 
d. AC generator switch — RESET, then ON, 
Note 


if an unsuccessful airstart occurs, and if 
sufficient altitude is available, move the 
throttle to OFF briefly (3 to 5 seconds) 
which will allow the ignition plugs to be 
blown dry before attempting another 
airstart. Reaccomplish High Altitude air- 
start procedure. 


EJECTION. 
EJECTION/DECISION FACTORS. 


@ Dive or spin condition, eject at least.15,000 
feet above terrain where possible. 


Kjeection should not be delayed when the air- 
craft is descending and cannot be leveled out. 


« Levei flight, eject at least 2000 feet above 
terrain where possible. 


Below 2000 Feet 


During any low altitude ejection, the chances for 
successful ejection can be greatly increased by 
zooming the aircraft (if airspeed permits) to ex- 
change airspeed for altitude. Ejection should be 
accomplished while the aircraft is in a positive 
climb. This will result in a more vertical trajectory 
for seat and pilot, thus providing more altitude 
and time for seat separation and parachut deploy- 
ment. Refer to zoom maneuver in this section. 


Accident statistics show a progressive de- 
crease in successful ejections as altitude 
decreases below 2000 feet. 
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@ Emergency minimum altitudes for ejection 
[1038] N/C/W. 


Emergency minimum ejection altitudes are 
100 feet with the zero delay lanyard connected 
and 200 feet with the lanyard stowed. These 
altitudes are based on a minimum airspeed of 
120 KCAS in a 1G climb or level flight and 
with a 1 second automatic lap belt and a BA- 
15 or 18 parachute with a F-1B timer set at 

1 second. A minimum 120 KCAS is required 
to assure complete parachute deployment at 
the greatest height above the terrain. 


The above altitudes were determined 
through extensive sled tests and are based 
on altitude above terrain on initiation of 
seat ejection (i.e., time seat is fired), These 
figures do not provide any safety factor 
for such matters as equipment malfunction, 
delays in separating from the seat, etc. 
These figures are quoted only to show the 
minimum altitude you must go up to in 
the event of low altitude emergencies such 
as a fire on takeoff. They shall not be 
used as the basis for delaying ejection 
when above 2000 feet since accident 
statistics show progressive decrease in 
sucessful ejection as altitude decreases be- 
low 2000 feet. Therefore, whenever pos- 
sible, eject above 2000 feet. To ensure 
survival during extremely low altitude 
ejections the automatic features of the 
equipment must be used and depended 
upon. 


Figures 3-4 and 3-5 show the safe altitude and air- 
speed ejection envelope, These charts are based up- 
on sufficient upward velocity to provide time for 
the parachute to fully deploy and lower the pilot to 
the ground. The unsafe zone below 550 knots pre- 
sents the envelope where the pilot would have in. 
sufficient vertical velocity because of the increased 
wind resistance at the higher airspeeds, to permit 
adequate time for parachute deployment. 550 knots 
is the maximum recommended airspeed for ejection. 
The zoom maneuver should be utilized whenever 
airspeed permits. 


® Emergency minimum altitudes for ejection 
[1038] C/W. 
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g EJECTION ENVELOPE—VELOCITY 


ALTITUDE ABOVE TERRAIN 
AT TIME OF EJECTION 


Emergency minimum ejection altitudes with 
the force-deployed parachute are zero feet up 
to 225 KIAS and then progressing linearly up 
to 200 feet altitude at 550 KIAS. (See 

figure 3-4.) 


When the aircraft is descending, the emergency 
minimum ejection altitudes progress from 

zero rate of descent at zero feet above terrain 
to 200 feet at 6000 feet per minute rate of 
descent, increasing to 400 feet at 10,000 feet 
per minute. (See figure 3-5.) 


The above altitudes were determined 
through extensive sled tests and are based 
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[1038] C/w 


LEVEL FLIGHT VELOCITY — KNOTS 
Figure 3-4 


on altitude above terrain on initiation of 
seat ejection (i.e., time seat is fired). These 
figures do not provide any safety factor 
for such matters as equipment malfunction, 
delays in separating from the seat, etc. 
These figures are quoted only to show 

the minimum altitudes you must go up 

to in the event of low altitude emer- 
gencies, such as a fire on takeoff. They 
shall not be used as the basis for delaying 
ejection when above 2000 feet. since ac- 
cident statistics show progressive de- 
crease in successful ejection as altitude 
decreases below 2000 feet. Therefore, 
whenever possible, eject above 2000 feet. 
To insure survival during extremely low 
altitude ejections the automatic features 
of the equipment must be used and 
depended upon, 
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3 ~ NOTE: AIRCRAFT WINGS LEVEL 
(NO ROLL RATE INDICATED) ~ 


ALTITUDE ABOVE TERRAIN 
AT TIME OF EJECTION 


0 1 2 4 ‘ 


RATE OF DESCENT — FPM (X1000) 
Figure 3-5 


- Note 


These altitudes are based on a 1G climb 
or level flight. 


e® These altitudes are based on the aircraft wings 
being level at the time of ejection with no roll 
rate occurring. 


e Air speed may be exchanged for altitude by 
jettisoning stores and zooming. 


Maximum altitude can be achieved by jetti- 
soning external loads before zoom. The 
further up the climbing flight path that ex- 
ternal loads are jettisoned the less additional 
altitude will be gained. 


e If ejection is initiated when the aircraft is in a 
climbing 1G attitude chute deployment will 
be at a higher altitude than if initiated from 
level flight. 


e 200 KIAS is the most desirable speed for 
ejection. 
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Above 200 KIAS windblast exerted on the 
body at sea level will be as follows: 


up to 525 KIAS — minor 
525 to 600 KIAS — appreciable 
above 600 KIAS - excessive 


As altitude is increased, these speed ranges will 
be proportionally lower. 


The maximum speed for ejection, based 
on the qualified capabilities of the escape 
system is 500 KIAS [1038] N/C/W and 
550 KIAS [1038] C/W. Every effort 
should be made to reduce speed. 


EJECTION PROCEDURE. 


See figure 3-6. 
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EJECTION 


JECTION ALTITUDES / AIRSPEEDS 
DIVE OR SPIN CONDITIONS 


EJECT AT LEAST 15,000 FT ABOVE TERRAIN 


LEVEL FLIGHT — 
EJECT AT LEAST 2000 FT ABOVE TERRAIN 
LOW ALTITUDE 


ZOOM TO EXCHANGE AIRSPEED FOR ALTITUDE 
Pull the aircraft up until initial buffet is encountered 
Hold this condition until the speed drons to 200 
KIAS oron altitude of 2000 feet is reached. 


EMERGENCY MINIMUM ALTITUDE 


Refer to Ejection Decision Factors in this section. 


REDUCE SPEED TO BELOW 500 KIAS 


200 KIAS is the most desirable speed for ejection. 
if aircraft is not controllable, ejection must be 
accomplished at whatever speed exists. 
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[F] Alert crew member for ejection 
Head aiscraft away from populated area 
IMF Zero delay lanyard check — connected at low altitude 
— disconnected ot high altitude [1038] N/C/W 


QaF- When eiecting under controlled conditions and at more than 2000 
feet cbhove ground level — Disconnect the zero delay fenyard [1038] N/C/W 


WARNING 


DO NOT ATTEMPT TO CONNECT THE ZERO 
DELAY LANYARD AFTER DECIDING TO EJECT 


Landing gear emergency extension handle — Push full forward if extended. 
Loose equipment stow and pull visor down [if applicable). 


At high altitude — bailout bottle ball handle — Pull, temperature control handle — RAM. 
Throttle — OFF. 


Sit erect with head hard against headres?, chin tucked in. 


Pelvis firmly against back of seat. 
Thighs resting on seat. 


Feet on rudder pedals. Do not place heels 
against seat as this will raise thighs off the cushion. 


WARNING 
DO NOT MANUALLY OPEN THE SAFETY BELT 


Figure 3-6 (Sheet 1 of 2} 
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EJECTION PROCEDURE 
[F] Me ORDER CREW MEMBER TO EJECT. gm sintonsour errs noe bo avides Ye 


USE THE INTERPHONE, OR IF tear occupant should eject first since full 
INOPERATIVE, POSITION BAIL-OUT command of the aircraft can only be exer- 
SWITCH TO BAIL-OUT. cised from the front cockpit, 


<=. »* LEG BRACES — RAISE. 


RAISE LEG BRACE WITH EITHER 
OR BOTH HANDS UNTIL LOCKED 


~*~ 
a a 


iF SEAT FAILS TO EJECT 
AND CANOPY DID NOT JETTISON, 


accomplish as many of the 
following steps as necessary: 


Auxiliory conopy jettison handle — Actuate 


a 
b. Canopy lock fever — Unlock 


a 


Canopy control switch — Hold to OPEN 


a 


Canopy actuator release hondle — Actuate, then push 
conopy open manually 


e, Parachute firing cable — Disconnect {1038} C/W 

f. Survival kit emergency release handle — Pull 

g. Safety belt — Release, On aircraft [1083] C/W, pull leg 
lanyards through leg garters. 


h, Boil out bottle — Actucte 


ato = TRIGGERS = Bs SQUEEZE i, Personal equipment leads — Disconnect, 


j. Trim — Nose down 


(Canopy will jettison and three tenths k. Invert aircraft 

of a second later seat will eject), One {Release stick and push free 

trigger will actuate the ejection pro- Keep positive G load until inverted; then quickly release 
cedures. stick and push free of seat 


rn is Es “ 
'- Py NOTE 
i fh Py oF € i! aircraft no! controilable, slow down 
} n a = ances s no? ce oiodle, slow ow 
kai \ as much as possible and bail out over the 
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AFTER EJECTION 


1. Immediately after ejection — Attempt to manually 2. As soon as the bele is open — Make a determined effort 
open the safety bele. it will be impossible to beat the to separate from the seat co obtain full parachute de- 
automatic operation unless it bas failed ployment at maximum terrain clearance: This is ex- 

tremely important for low altitude ejection, {1038} 
IN GC. AW. 
3. If you opened the safety belt manually, the avtamati 
WARNING [1038] C W feature of the parachute is eliminated {OAS} N COW 
therefore; 
If you have ejected above an altitude of 15.500 feet. the a. Tf below 14,000 feer — Pull the ripeord grip. 


oneroid device in the parcthute deployment gun wil! delay 


b. If above 14,000 feet — Pull the arming lanyard. 


the firing of the gun until the parachute falls below the 


de; N-you'eletted topult the ipcord)"T 4. All ejections below 14,000 feer — Pull the ripeord 
r dhon: permil the parachute-to aiitomaticolly grip, This is a precaution since the parachute should 
you must be provided with bottied oxygen deplay automatically [1038) N i OW, 
ude where natural oxyvaer is sufficient to 
» parachute mnt At low altitudes, the AFTER PARACHUTE IS FULLY DEPLOYED AND STABILIZED 
squnnce of the deployment gun causing pare 1, When below 14,000 feer or if oxygen supply is de- 
sloyment should be used due to the more pleted — Remove oxygen mask. 
sian lle eit 5 han 2, Survival kit emergency release handle — Pull. 
not tired by o count of three offer seotmon sepurotion & ’ 
pull’ the ripcord “Tt hoadie If over water -- Inflate life preserver 


Figure 3—6 (Sheet 2 of 2) 
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ENGINE FIRE DURING FLIGHT. 


1. THROTTLE — MINIMUM PRACTICAL 
POWER. 


2. FIRE EXTINGUISHING MANUAL DIS- 
CHARGE SWITCH (1060) C/W — DEPRESS. 

3. IF CONFIRMED FIRE CONTINUES — EJECT. 

4. If overheat light alone is illuminated. Speed 
brakes — Open partially. 


Note 


® Failure of the exhaust nozzle to open 
when the afterburner is started will be in- 
dicated by a rapid rise in exhaust gas tem- 
perature and decrease in RPM. To prevent 
over-tem perature condition, the after- 
burner must be cut off as soon as possible, 


® Failure of the engine exhaust nozzle to 
close when the afterburner is shut down 
will result in a loss of thrust and illumi- 
nation of the overheat warning light. 
Recycling the A/B and/or descending to 
a lower altitude may close nozzle and 
extinguish the overheat caution light. 


5. if fire cannot be verified, reduce throttle to 
minimum practical thrust and land as soon as 
possible or eject. 


COMPT O’HEAT LIGHT. 


Illumination of the compartment overheat. light 
may be caused by a failed cooling turbine, over- 
heated electrical equipment or an overheated bat- 
tery. Accomplish as much of the following as 
necessary until the ight goes out. 


1. Avoid high indicated air speed. 


2. Electronic compartment cooling switch — OFF. 


3. Fire control power switch — OFF. 
4. Battery switch — OFF. 


5, a. If light remains on — Land as soon as 
possible. 


b, If light goes out ~ Electronic compartment 
cooling switch ON. 


6. If light remains out — Fire control power 
switch ON. 


7. Land as soon as practical. 


ATM AIR LINE O'HEAT LIGHT. 


Illumination of the ATM AIR LINE OCHEAT 
caution light indicates excessive temperature adja- 
cent to the engine hot air line between the ATM 
pressure regulator/shutoff valve and the ATM. The 
overheat condition is caused by a leak or break in 
the hot air line which can result in damage to the 
aircraft structure and equipment. The ATM must be 
shut down to prevent any leakage of hot air nto the 
equipment compartments and will result in the AC/ 
generator, utility hydraulic system, VAI system and 
windshield rain removal system becoming inopera- 
tive. Systems requiring AC secondary power and 
utility hydraulic pressure for operation will be in- 
operative. Afterburner operation may not be pos- 
sible because the speed brakes may not open or 
hold in the afterburner position. If the afterburner 
is operating when the ATM is shut down it will con- 
tinue to operate even though the speed brakes do 
not remain in the afterburner position, until shut 
down normally or mechanically by the pilot. 


When the ATM is shut down due to an 
overheat condition, DO NOT start it again, 
otherwise hot engine air will agai leak 
into the compartment(s) resulting in an 
overheat condition. 


1. ATM switch — Hold to STOP and check that 
AC GEN caution light illuminates. 


2. ATM AIR LINE Q’HEAT light should go out 
within 5 seconds after the ATM switch is 
placed at STOP. 


3. Follow Gravity Fuel Feed Procedure for cruise 
and descent and procedures for “LANDING 
with GRAVITY FUEL FEED” and “UTILITY 
HYDRAULIC SYSTEM INOPERATIVE.” 


4.1f ATM AIR LINE O’HEAT light remains ON: 


a. AC GEN CONTROL circuit breaker 
Check IN. 

b. If light remains illuminated: 
(1) Oxygen diluter lever — 100% 

OXYGEN. 


(2) Main hot air line shutoff valve switch — 
OFF, reduce speed to subsonic. 
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Note 


if aircraft is supersonic when the main air 
line switch is placed OFF the VAI system 
will become inoperative and the engine 
bleed doors will “free wheel”’ (assume 
positions as determined by duct pressure) 
and the duct plugs will lock in the posi- 
tion existing at the time utility hydraulic 
pressure is lost. 


If the duct plugs have not returned to the 
subsonic configuration (full aft) a maxi- 
mum thrust loss of 12 percent will result. 
However, a go around may still be accom- 
plished if required, 


{3) Cockpit will depressurize. 


(4) ATM AIR LINE O’HEAT light should 
go out. 


(5) Electronic cooling switch — OFF, 


If the MAIN AIR LINE shutoff valve 
switch is placed OFF due to an overheat 
condition DO NOT place ON or remove 
all DC power, as either action will open 
the main air line shutoff valve resulting 
in hot engine bleed air to again leak into 
the compartments. 


c. Fuel in auxiliary tanks cannot be recovered. 
d. Jettison external fuel tanks as required. 


e. If ATM overheat light goes out, land as soon 
as practical. If ATM overheat light stays on, 
land as soon as possible. Use procedures for 
“LANDING with GRAVITY FUEL FEED” 
and “UTILITY HYDRAULIC SYSTEM 
INOPERATIVE.” 


f. Make UHF transmissions only during the 
ON cycles of the ARC-70 radio. 


Note 


Windshield rain removal, defogging and 
defrosting are not available with the 
MAIN AIR LINE switch OFF. 
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e During a landing with the main hot air 
line shutoff valve switch in the OFF posi- 
tion (AC generator and air conditioning 
packages inoperative) the ARC-70 radio 
will cycle off approximately one and one- 
half minutes after the landing gear is ex- 
tended and continue to cycle on and off 
at approximately one and one-half 
minute intervals. 


5. If ATM AIR LINE O’HEAT light still remains 
illuminated with main hot air line switch OFF 
and the cockpit has depressurized, it can be 
assumed there is a malfunction in the detector 
circuit. However, leave the main hot air line 
switch OFF and comply with preceding steps 
4c through 4f. 


6. if ATM AIR LINE O’HEAT light remains 
illuminated after main hot air line shutoff valve 
switch if OFF, but the cockpit has not de- 
pressurized: 


a. AC GEN CONTROL circuit breaker — 
Check IN. 


b. If cockpit does not depressurize and light 
still remains illuminated: 


(1) Comply with preceding steps 4c 
through 4f. 


(2) Monitor aircraft for fire. 


c. If cockpit depressurizes and light goes out, 
comply with preceding steps 4c through 4f. 


MAIN AIR LINE O’HEAT LIGHT. 


INumination of the MAIN AIR LINE O’HEAT cau- 
tion light indicates excessive temperature adjacent 
to the hot air line between the main air line shut- 
off valve and the ATM pressure regulator/shutoff 
valve. The overheat condition is caused by a leak or 
break in the hot air line which can result in damage 
to the aircraft structure or equipment. The main hot 
air shutoff valve must be shutdown if a leak or break 
in the line occurs to prevent hot air leakage into any 
compartment adjacent to the leak. When the shutoff 
valve is closed it will result in the cockpit air con- 
ditioning package, electronic cooling package, ATM, 
utility hydraulic system, AC generator, VAI system, 
auxiliary fuel tank pressurization (fuel in auxiliary _ 
tanks cannot be recovered), anti-G suit and wind- 
shield rain removal, defogging and defrosting becom- 
ing inoperative. The fuel dive vent system shutoff 
valve will remain open but the regulator will function 
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(a jet penetration can be accomplished). Systems 
requiring AC secondary power and utility hydraulic 
pressure will be inoperative, Afterburner operation 
is as described under ATM AIR LINE O'HEAT 


LIGHT. 


If the MAIN AIR LINE shutoff valve 
switch is placed OFF due to an overheat 
condition, DO NOT place it ON or re- 
move all DC power, as either action will 
open the main air line shutoff valve re- 
sulting in hot engine bleed air to again 
leak into the compartments. 


1. Main hot air line shutoff valve switch — OFF, 


2. MAIN AIR LINE O’HEAT light should go out 
within 5 seconds after main hot air line shutoff 
valve switch is placed OFF. Cockpit should 
depressurize, if not proceed to step 8, 


3. Oxygen diluter lever — 100% OXYGEN as 
cockpit will depressurize. 


4. Temperature control lever — RAM or OFF as 
desired. 


5. Jettison external fuel tanks as required. 


6. Land as soon as practical following procedures 
for ‘LANDING with GRAVITY FUEL FEED” 
and “UTILITY HYDRAULIC SYSTEM 
INOPERATIVE?’ 


a, Make UHF transmissions only during the 
ON cycle of the ARC-70 radio. 


Note 


During a landing with the main hot air 
line shutoff valve switch in the OFF 
position (AC generator and air condi- 
tioning packages inoperative) and ARC-70 
radio will cycle off approximately 14 
minutes after the landing gear is extended 
and continue to cycle on and off at 
approximately 1'4 minute intervals. 


7. 1£ MAIN AIR LINE O’HEAT light still re- 
mains illuminated with main hot air line 
valve switch OFF, and the cockpit has de- 
pressurized assumed there is a malfunction 
in the detector. 
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However, leave the main hot air line valve 
switch OFF and comply with preceding steps 
3 through 6, 


8. If MAIN AIR LINE O’HEAT light still re- 
mains illuminated with the main hot air line 
valve switch OFF and the cockpit has not 
depressurized: 


a. AC GEN CONTROL circuit breaker — 
Check IN. 


b. [f cockpit does not depressurize and light 
still remains illuminated: 


(1) Comply with preceding steps 3 through 
6 except “land as soon as possible.” 


(2) Monitor aircraft for fire. 


c. If cockpit depressurizes and light goes out 
comply with preceding steps 3 through 6. 


SMOKE OR FUMES IN COCKPIT. 


If smoke or fumes (including non-visible eye burning 
fumes) enter the cockpit, the cause may be a fire, a 
failed engine bearing seal, a fuel leak in the engine 
compartment, a failed cooling turbine, or overheated 
electrical wires. Circuit breakers and fuses protect 
most of the electrical circuits and tend to isolate 
overloads that would possibly result in a fire. Ifa 
circuit in the cockpit is overloaded it will be evident 
by smoke and/or fumes. 


1. OXYGEN DILUTE LEVER — 100%. 


2, Oxygen emergency lever — EMERGENCY if 
fumes are still apparent. 


3. Throttle — Retard, 


4. a. If cooling turbine failure is suspected (could 
be indicated by excessive cockpit heat). 


(1) Temperature control lever — HOT (not 
full forward to AUTO). 


The HOT position minimizes the flow 
of air through the cooling turbine and 
reduces the turbine speed, If the smoke 
is eliminated, the lever may be progres- 
sively moved toward COLD until tem- 
perature is bearable or smoke is again 
evident. 


(2) If smoke persists, temperature contro! 
lever — RAM. 
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Cockpit pressure will decay to ambient 
rapidly. At low altitudes and high air- 
speeds (especially at high outside air 
temperatures) high cockpit tempera- 
tures may result. Temperature may be 
reduced by reducing airspeed and/or 
increasing altitude. 


(3) If temperature control is not satisfac- 
tory — Temperature control lever — 
OFF. 


b. If electrical fire is suspected. 
(1) AC generator switch — OFF. 
(2) DC generator switch — OFF. 
(3) Battery switch — OFF. 


(4) Temperature control lever — RAM. 
Note 


Battery switch most be ON for command 
radio, IFF/SIF operation and to transfer 
external fuel. 


@ To avoid shutdown of the ATM when bat- 
tery switch is returned to ON, hold the 
ATM switch at START while positioning 
the battery switch to ON. 


5. If smoke becomes intolerable or too toxic — 
Auxiliary canopy jettison handle — Actuate. 


The auxiliary canopy jettison handle will jetti- 
son the canopy without arming the ejection 
seat, 


6. If fire cannot be verified — Reduce throttle to 
minimum practical thrust and land as soon as 
possible or eject. 


AFTERBURNER FAILURES. 


AFTER A/B LIGHT UP — RAPID RISE IN EGT AND 
DECREASE IN RPM. 


(Engine exhaust nozzle failed to open.) 


1. Throttle — Inboard. 


Terminate A/B operation to prevent engine 
over temperature. 
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A/B OPERATION — THRUST LESS THAN NORMAL. 
(Engine fuel pump element failure.) 


In the event of failure of the engine fuel pump 
element, the afterburner fuel pump element will 
automatically supply fuel pressure to the engine fuel 
control unit, and engine operation will be normal. 
A/B thrust output will be reduced approximately 
25 percent. If the engine fuel control unit should 
also fail, the emergency fuel system can be selected. 


A/B SHUTDOWN — A/B FAILS TO CUT OFF, 


1. At appropriate airspeed and altitude, 
throttle — Recheck inboard and retard until 
A/B cuts off. 


2. Throttle — Advance to desired thrust setting, 
Note 


If the A/B is cut off mechanically, an 
attempt to restart may be made in the 
norma! manner although certain mechan- 
ical or electrical failures may prevent a 
successful restart. 


AFTER A/B SHUTDOWN —O’HEAT LIGHT AND 
THRUST LESS THAN NORMAL. 


(Engine exhaust nozzle failed to close.) 


1. Speed brakes — Open partially. 
2. Afterburner — Cycle, 
3. a. If light goes out — Land as soon as practical. 


b. If light remains on — Follow procedure for 
ENGINE FIRE DURING FLIGHT. 


With the engine exhaust nozzle stuck in the 
open position, at high altitude, sufficient 
thrust to maintain altitude may not be avail- 
able. If high altitude must be maintained, 
afterburner may be used, and speed brakes 
positioned as desired. Lower altitudes may 
be necessary for a successful afterburner re- 
start. At lower altitudes and lighter gross 
weights, Military thrust will be sufficient to 
maintain altitude. Recycling of the after- 
burner and/or descending to lower altitudes 
may close the nozzle. 
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HUNG RPM OR STUCK THROTTLE. (2) Fuel tank selector 


1044] N/CIW. 


OFF {997C and 


In the event engine RPM fails to respond to throttle 

manipulation, or the throttle cannot be moved, the (3) 
malfunctions may be an internal! failure of the nor- 

mal fuel control or failure of the control linkage, 

proceed as follows. 


Fuel shutoff switch — SHUTOFF 


{997C or 1044] C/W. 


Note 


mba eee ae@ |2 S2 |] SB OD DG GG |. 


1. If the throttle can be moved: 
a. Descend below 30,000 feet. 
b. Emergency fuel system — Select. 


c. If operation on the emergency fuel system 
is satisfactory, land as soon as practical. 


Do not switch back to normal fuel system. 


2. If throttle cannot be moved, or the emergency 
fuel system has been selected and RPM still 
fails to respond to throttle manipulation, ac- 
complish the following as applicable. 


a. RPM too low to sustain level flight at safe 
altitude (below approximately 85 percent 
at low altitude, clean aircraft) follow forced 
landing procedure, or eject. If forced landing 
is elected, pattern may be larger than normal, 
depending on RPM (see forced landing and 
ejection decision factors and precautionary 
landing). 


b. RPM above 85 percent. Use speed brakes 
and maneuvering (pulling G) to reduce 
speed below landing gear and flap extension 
speed. Extend landing gear and flaps. Con- 
tinue to maneuver so that runway threshold 
is reached at reasonable speed. 


Note 


Pilot judgment will determine the amount 
of “G” and maneuvering necessary, de- 
pending upon the thrust output of the 
engine. 


c. If it is necessary to flame-out the engine to 
eliminate excessive thrust, this can be accom- 
plished by turning the fuel tank selector 
OFF |997C and 1044] N/C/W, fuel shutoff 
switch SHUTOFF [997C or 1044] C/W, 
when certain the runway can be reached 
(depending on RPM, airspeed, altitude and 
distance). If the pilot elects to flame-out 
the engine, proceed as follows: 


(1) RAT — Extend. 


If RPM is full military when the fuel tank 
selector is turned OFF [997C and 1044] 
N/C/W, fuel shutoff switch positioned to 
SHUTOFF [997C or 1044] C/W the 
engine will flameout and thrust will be 
lost. immediately. If RPM is less than full 
military flameout and thrust loss will be 
slightly delayed. 


(4) Speed brake switch 
HOLD. 


~- As required, then 


The HOLD position will retain the 

speed brakes in the selected position 

after the engine flames out. The IN or 

OUT position will permit the speed 

brakes to assume a streamlined position. 
(5) (a) When on the ground ~ Emergency 
brake — Pull. 


Only three full brake applications 
are available. Each reduction in 
pressure bleeds off the total 
amount of hydraulic fiuid avail- 
able. 


{(b) Be prepared to engage the barrier. 


3. If engine flames out inadvertently. 


a. RAT — EXTEND immediately. 


b. Follow forced landing procedure or eject. 


(See forced landing and ejection decision 
factors.) 


OIL SYSTEM FAILURES. 


If an oil system malfunction (caused by low oil 
pressure or excessively low oil quantity) has caused 
prolonged oil starvation of engine bearings, the re- 
sult will be a progressive bearing failure and subse- 
quent engine seizure. This progression of bearing 
failure starts slowly and will normally continue at a 
slow rate up to a certain point at which the progres- 
sion of failure accelerates rapidly to complete bear- 
ing failure. ‘The time interval from the moment of 
oil starvation to complete failure depends on such 


factors as: condition of the bearings prior to oil 
starvation, operating temperatures of bearings, and 
bearing loads. Bearing failure due to oil starvation is 
generally characterized by a rapidly increasing vi- 
bration; when the vibration becomes moderate to 
heavy, complete failure is only seconds away, and, 
in most instances, the pilot will increase his chances 
of a successful ejection or power-off landing by 
shutting down the engine. Engine operation is pos- 
sible for a limited time at reduced thrust with little 
or no oil pressure. Engine operation for more than a 
few seconds at high thrust with little or no oil pres- 
sure, however, is extremely hazardous and may cause 
engine seizure or turbine shaft failure and therefore, 
turbine overspeed and disintegration. Since the end 
result of oil starvation is engine seizure, the follow- 
ing instructions should be observed in an attempt 

to forestall engine seizure as long as possible. 


OIL PRESSURE FLUCTUATION IN EXCESS OF 5 PSI. 


Oil pressure fluctuations within 5 PSI in the normal 
range are considered normai. The fluctuation toler- 
ances depend on the setting of the oil boost pump 
pressure relief valve adjustment. High or low abso- 
lute oil pressure readings are more significant in 
detecting oil system malfunctions rather than oil 
pressure fluctuations. When excessive oil pressure 
fluctuations occur, the system is not operating 
correctly. 


1. Monitor oil pressure and land as scon as 
practical. 
OIL PRESSURE BETWEEN 35 AND 40 PSI. 
1. Reduce RPM. 
2. Monitor oil pressure gages closely. 
3. Land as soon as practical 


OIL PRESSURE BELOW 35 PSI. 


The oil low press caution light will illuminate be- 
tween 39 and 23 PSI as pressure decreases. 


1. Reduce RPM to minimum necessary for safe 
level flight and approach maneuvers. 


2. HYD UT/OIL PRESS fuse — Check. 


Observe utility hydraulic pressure gage and 
crack speed brakes. If indication on utility 
hydraulic gage fluctuates, HYD UT/OIL 
PRESS fuse is good. 


3. External stores — Jettison as required. 


4. Minimize G forces. 


Avoid all abrupt maneuvers which cause high 
G forces. 
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5. Avoid unnecessary throttle movements. 


Place throttle at minimum practical RPM set- 
ting, and avoid further throttle movements as 
much as possible. Any necessary thrust ad- 
justments should be made by slow, cautious 
movements. If a high thrust setting is required, 
select minimum RPM in Extend A/B Range 
rather than a higher RPM setting. This will re- 
duce engine temperatures and pressures, and 
will result in longer engine operation than will 
the use of a higher RPM. 


6. Land as soon as possible, using precautionary 
landing pattern or simulated flame-out pattern. 


If smoke is noticed in exhaust, or if 
moderate-to-heavy vibration occurs, 
engine should be immediately shutdown 
to improve chance of successful ejection 
or flame-out Janding. 


OIL PRESSURE ABOVE 50 PSI. 


Continuous high oil pressure indications are very 
unlikely. High oil pressure (up to 80 PSI maximum) 
is acceptable for short periods, such as takeoff and 
climb. The oil pressure increase is due to cold oil 
bypassing the fuel oil cooler. Oil pressure above 

the normal operating limits is not acceptable during 
continuous or stabilized engine operation. When 

oil pressure is excessive, the system is not operat- 
ing correctly and should be corrected before the 
next flight. 


1. Monitor oil pressure and land as soon as 
possible. 


ENGINE DUCT INSTABILITY. 
(VAI System Failure) 


SUPERSONIC FLIGHT, 


At supersonic speeds engine duct instability (duct 
buzz) may occur if duct airflow is not the correct 
value needed to satisfy engine air inlet requirements. 
This condition is a result of the duct plugs, or bleed 
door, not being compatible with engine air require- 
ments for a given combination of airspeed, altitude, 
and air density. Such a condition is a possible result 
of a failure in either the central air data computer, 
or the variable air inlet computer. To prevent or 
stop buzz proceed as follows: 
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1. Airspeed — Reduce to subsonic quickly. 
a. Throttle — Inboard. 
b, Speed brake switch —~ OUT. 
c, Establish a climb attitude or pull G. 


Duct buzz is flow instability in the duct 
and should not be prolonged. Do not re- 
tard throttle as duct buzz may be aggra- 
vated. 


2. If duct buzz continues, VAI switch — EMERG, 


Switch may be placed in EMERG during 
supersonic flight. 


3. VAI switch — CRUISE at Mach 1.3 or below. 


If the VAI switch is placed in EMERG, select 
the CRUISE position and observe that the 
plugs move full aft. Observe speed restrictions 
with VAI system inoperative presented in 
figure 5-4 in section V. 


SUBSONIC FLIGHT. 


In some rare types of failures of the VAI system at 
subsonic speeds, the plugs and bleed doors may 


begin to move below the prescribed cut-in Mach NO. 


If this occurs, it will result in loss of thrust possibly 
accompanied by loud bangs and/or engine com- 
pressor stalls or surges, Proceed as follows: 


1. VAI switch — EMERG, then CRUISE if in 
AUTO. 


2. Reduce speed to landing gear extension speed, 
3, Landing gear handle — DOWN, 


4, Prepare to land as soon as possible. 


Note 


{f it is impossible to return the duct plugs 
to the subsonic configuration (full aft) 
approximately 12 percent thrust loss in 
MILITARY will result. However, a go- 
around may still be accomplished if 
required. 


3-24 


FUEL SYSTEM FAILURES. 


FUEL INLET PRESS LIGHT AND NO BOOST PUMP 
LIGHTS. 


The fuel pressure downstream of the fuel shutoff 
valve has dropped below 1 PSI as a result of a mal- 
funetioned fuel shutoff valve or otherwise obstruct 
ed main fuel line and engine flame-out is probable. 
When engine flame-out is preceded by this light 
alone, air start will be improbable. See factors af- 
fecting Air Start, Forced Landing and Ejection in 
this section. 


1. Throttle — Inboard and retard. 
2, Fuel tank selector -- Check position. 


3, Monitor fuel flow indicator for impending 
flame-out. 


4. lf engine flames out — Attempt air start, make 
forced landing or eject. 


FUEL INLET PRESS AND MAIN BOOST PUMP LIGHTS, 
AND FORWARD AND/OR AFT TANK CONTAIN FUEL. 


(Main boost pump inoperative and by-pass valve 
failed to transfer.) 


Under this condition, the forward and aft boost 
pumps will continue to transfer fuel to the main 
tank from which it will gravity feed to the engine. 
All fuel will be recovered. 


MAIN BOOST PUMP LIGHT. 


(Main tank boost pump inoperative). 


Reduced pressure at the main tank pump outlet 
permits a spring loaded by-pass valve to open a port 
which lets the forward and aft tank boost pumps 
pump fuel directly to the engine. When the forward 
and aft tanks are empty, the main tank fuel will 
gravity flow to the engine. All fuel will be recovered. 


FWD BOOST PUMP LIGHT. 


(Forward tank boost pump inoperative.) 


The forward tank will discontinue transferring fuel 
to the main tank. (On (F) aircraft the CG pump will 
continue to transfer fuel to the main tank if the for- 
ward tank is above approximately 1390 pounds the 
forward boost pump switch is in the FWD/CG posi- 
tion and AC secondary power is available. When fuel 
remaining in the forward tank drops to 1390 pounds 
the CG pump will shut off. When the aft and main 
tanks are empty the forward tank will gravity flow 
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to the engine. If the aft tank boost pump switch is 
positioned to OFF for CG control, the main tank 
will empty first, then both the forward and aft tanks 
will gravity flow to the engine. 


AFT BOOST PUMP Light. 
(One or both aft tank boost pumps inoperative.) 


If one aft tank boost pump is inoperative the aft 
tank will continue to transfer fuel to the main tank, 
but at a reduced rate. If both aft tank boost pumps 
are inoperative the aft tank will discontinue trans- 
ferring fuel to the main tank. If the forward (CG) 
tank boost pump switch is positioned to OF F and 
fuel continues to transfer from the aft to the main 
tank, one aft tank boost pump is operating. If fuel 
does not transfer from the aft tank to the main 
tank, both aft tank boost pumps have failed. In this 
case the main tank will empty first, then both the 
forward and aft tanks will gravity feed to the engine. 
Proceed as follows: 


1. D) Forward boost pump switch — OFF. 
{F] Forward/CG pump switch — OFF. 


2. Monitor individual fuel tank quantities to 
determine single or dual aft boost pump failure. 


If one pump is operating it will continue to 
transfer fuel from the aft tank to the main 
tank. 


3. a. If single pump failure, forward boost pump 
switch — ON or OFF as required for CG 
control, 


b. lf dual pump failure: 
(1) Forward boost pump switch — OFF. 


(2) When main tank empties — Follow 
Gravity Fuel Feed Procedure. 


(3) For landing — Forward boost pump 
switch — ON. 


(4) (a) If main tank fills to 1100 pounds, 
make normal landing. 


(b) If main tank is below 1100 pounds, 


make landing with Gravity Fuel Feed. 


GRAVITY FUEL FEED PROCEDURE. 


Any circumstance that requires gravity fuel feed to 
the engine requires that a landing be made as soon 
as practical preferably before the aft tank becomes 
the sole source of fuel. Gravity feed will not take 
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place while any tank containing fuel has a boost 
pump operating. Failures that involve loss of AC 
electrical power will result in immediate gravity feed. 
A dual aft tank boost pump failure requires turning 
the forward tank boost pump off. This will result 

in the main tank emptying first, then the forward 
and aft tanks gravity feeding. 


1. Establish altitude predicated on range require- 
ments and airspeed for optimum cruise. 


2. Monitor internal fuel distribution and flow to 
engine. 


3. Auxiliary fuel — Transfer as required. 
4, External stores — Jettison as required. 


5. Land as soon as practical using procedure for 
landing with Gravity Fuel Feed. 


EXCESSIVE FUEL CONSUMPTION/LOSS OF FUEL. 


If abnormal fuel consumption is noted, especially 
after A/B shutdown it may be due to failure of the 
afterburner fuel regulator valve seat. When the 
throttle is moved to the outboard position, the surge 
of fuel through the afterburner regulator would tend 
to dislodge any foreign material from the orifices 
located behind the afterburner shutoff valve. When 
these passages are cleared, the fluid flow will im- 
prove and allow the shutoff valve to operate freely. 
The return of the throttle to the inboard and aft 
position allows the shutoff valve to seat. The amount 
of fuel consumption due to a failed regulator shutoff 
valve will vary depending on the degree of failure. 
Because of the high consumption rates that may be 
experienced, it is imperative that immedaite action 
be taken to select a landing site and land as soon as 
possible. After any inflight afterburner operation 
monitor total fuel quantity for a period of time for 
indications of excessive fuel consumption. If exces- 
sive fuel consumption is noted, proceed as follows: 


1. Throttle — Check inboard. 


2. Throttle — IDLE if fuel consumption remains 
excessive. This assures A/B cutoff. 


3. Throttle — Advance to cruise RPM. 


4, Check for possible fuel venting. 


5. If excessive fuel loss continues, proceed 
as follows: 


a. Throttle — Outboard to ignite A/B for 2 
seconds. 
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b. Throttle — Inboard and to IDLE for 2 
seconds. 


ec. Throttle — Advance to cruise RPM. 


6. Fuel consumption — Check. 


a. If fuel consumption remains excessive — 
Land as soon as possible (afterburner fuel 
regulator shutoff valve failure indicated). 


b. If fuel consumption is normal — Determine 
range by fuel available. 


EXCESSIVE FUEL VENTING. 


Excessive fuel venting from the internal fuel tanks 
may be caused by the following: 


® Failure of the dive vent ram shutoff valve or 
pressure switch in the open position, or leaving 
the fuel tank selector positioned to an empty 
tank when the climb vent ports are submerged 
as a result of nose down attitude or decelera- 
tion. 


@ Failure of the dual level control valve in the 
main tank to close. This valve controls internal 
fuel transfer. 


@ Failure of one of the three individual tanks 
shutoff valves to close. These valves control 
auxiliary fuel transfer and refueling. 


In all cases of internal venting the aft tank will be 
full and fuel venting can be stopped by maintaining 
the aft tank level below 2500 pounds. 


Excessive fuel venting from auxiliary fuel tanks 
may be cause by: 
®@ Failure of a shutoff valve. 


e Expansion of trapped air. 


Fuel venting is of concern to the pilot for two 
reasons: 


1. Continuous venting can result in the loss of 
large quantities of fuel. 


2. Recent tests have shown that on unmodified 
aircraft fuel vented overboard may, under 
flight conditions, re-enter the aft section and 
become a fire hazard. 
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Note 


Intermittent slugs of fuel may escape 
through the vent system as a result of 
acceleration, deceleration, or expansion 
of trapped air when the vent port is 
covered with fuel. 


All aircraft incorporate an excessive fuel venting in- 
dicating system that alerts the pilot when internal 
fuel venting is excessive. A longer sabre drain pre- 
vents vented fuel from re-entering the aft section. 
The internal fuel tanks, bomb bay and centerline 
tanks are all vented through the longer sabre drain. 
The bomb bay tank vent line incorporates a solenoid 
shutoff valve that closes when the tank fuel level 
approaches the vent outlet. On [F] aircraft the CG 
pump is controlled by the FWD/CG pump switch. 


Fuel Venting From Either Wing Overboard Outlet. 


(Wing pylon fuel tank venting.) 


Wing pylon tanks (on modified and unmodified air- 
craft) are vented independently through outlets in 
the bottom of the wing immediately outboard of 
the respective pylons. 


1. Fuel tank selector switch — EXT WG TK 
(WING). 


2. If necessary other auxiliary tanks may be 
selected. Monitor malfunctioned tank as it 
will refill. Prior to overfilling, terminate 
auxiliary fuel transfer and repeat step 1 as 
necessary. 


Note 


During air refueling venting may resume. 
Monitor fuel quantity to prevent over- 
filling and resumption of venting. 


Loss of Fuel — Fuel Leak Caution Light Not Hiuminated 
{1061] C/W. 


If a loss of fuel is suspected due to damage in the 
fuel system not protected by the fuel leak sensing 
system, auxiliary fuel transfer should be terminated 
and the aircraft landed as soon as possible. This 
loss can be detected by a rapid decrease in the fuel 
quantity in the damaged tank. If auxiliary fuel is 
required before a landing can be made, auxiliary 
fuel transfer can be utilized as required but should 
not remain on after an internal tank is full. During 
transfer the fuel transferred to the damaged tank 
will be lost. 
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1. Fuel tank selector ~ MAIN TK (MAIN). 
2. Land as soon as possible. 


3. If auxiliary fuel is required, fuel tank 
selector — Position to auxiliary tank with fuel 
until sufficient fuel is transferred but return to 
MAIN TK (MAIN) after forward or aft. tank 
is full. 


4, Utilize air refueling only if necessary as fuel 
will be lost through the damaged fuel system 
during the refueling cycle. 


Fuel Leak Caution Light IHuminated [1061] C/W. 


Itumination of the fuel leak caution light, when the 
alternate engine fuel feed switch is in the AUTO- 
MATIC position, indicates that a fuel leak has been 
detected, the main tank transfer line shutoff valve 
will close, automatic bomb bay fuel feed circuit is 
deactivated, the fuel purping valve is closed, and on 
aircraft the forward CG pump circuit is deacti- 
vated, Auxiliary fuel transfer should be terminated 
and the aircraft landed as soon as possible. If fuel 
in the auxiliary tanks is required before a landing 
can be made, auxiliary fuel transfer can be utilized 
as required but should not remain on after an in- 
ternal] tank is full. During transfer the fuel trans- 
ferred to the main tank will be lost. 


1. Fuel tank selector — MAIN TK (MAIN). 


2. Land as soon as practical. (If battle damage is 
suspected, land as soon as possible.) 


yO 
Qe 


. If auxiliary fuel is required, fuel tank 
selector — Position to auxiliary tank with fuel 
until sufficient fuel is transferred but return 
to MAIN TK (MAIN) after forward or aft 
tank is full. 


n 


. In the event of a flameout which could only 
be caused by a second failure, during operation 
with the fuel leak caution light illuminated: 
Alternate engine fuel feed switch — DEACTI- 
VATE and attempt an air start. 


_ If the fuel inlet pressure caution light illumi- 
nates, which could only be caused by a second 
failure, during operation with the fuel leak 
caution light illuminated: Alternate engine 
fuel feed switch - DEACTIVATE. 


en 


6. Utilize air refueling only if necessary as fuel 
will be lost through the damaged fuel system 


during the refueling cycle. 


~ 
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FUEL LEAK CAUTION LIGHT ILLUMINATED 
{1061] C/W. (No Evidence of Fuel Leakage) 


If the FUEL LEAK light illuminates for no appar- 
ent reason (the aircraft is not in a combat area, 
there is no evidence of fuel leakage from the bomb 
bay or engine areas, or there is no other unexplained 
fuel loss) a Leak Detection System malfunction is 
likely. Proceed as follows: 


1. Fuel tank selector — MAIN TK. 


2. Alternate Engine Fuel Feed Switch — Check, 
AUTOMATIC. 


. Monitor FIRE warning light. 


& GC 


. Monitor Main Tank fuel quantity. 


or 


. Check for evidence of excessive fuel con- 
sumption or loss of fuel. Have other aircraft 
check for indications of fuel leakage from 
the bombbay or engine compartment areas. 


oz) 


. Alternate Engine Fuel Feed Switch - 
DEACTIVATE. Disregard FUEL LEAK 
CAUTION light while switch is selected to 
DEACTIVATE. 


7. Aux Fuel — Transfer as required. 


8. Air refueling — As required. 
Aw Refueling Without Utility Hydraulic Pressure. 


in the event of utility hydraulic pressure is not a 
available the probe can still be extended. When the 
air refuel handle is actuated a spring will extend the 
probe sufficiently to permit ram air pressure to ex- 
tend the probe all the way. After refueling the probe 
cannot be retracted, however, the handle must be 
pushed in to permit transfer of auxiliary fuel. 


Note 


Provisions are included to permit air re- 
fueling after a loss of utility hydraulic 
pressure. A tension spring, attached to the 
slipway door, and ram air pressure will 
open the door. The latches will not be 
actuated, therefore it will be necessary to 
maintain relative aircraft position to keep 
the boom nozzle and receptacle engaged. 
The ready light will remain illuminated 
and the amplifier will not. be activated to 
signal the tanker to initiate and terminate 
the refueling operation. Communication 
between the tanker and receiver will be 
required to coordinate refueling. 
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Recovery of Auxiliary Fuel With AR Probe Extended or 
Slipway Door Open. 


In the event the AR probe or door is damaged dur- 
ing air-refueling, and the pilot deems it unsafe to 
retract the probe or close door because of possible 
foreign object damage to the engine, the following 
procedure is recommended to transfer auxiliary 
fuel. 


1. AIR REFUEL circuit breaker — Pull [997C 
and 1044] N/C/W. 


2. REFUEL circuit breaker — Pull [997C or 
1044] C/W. 


The extended air refueling probe will re- 
duce range approximately 15 percent. 
Observe airspeed limitations for extended 
refueling probe in section V. 


Failure of External Fuel Tanks to Feed. 


Failure of the external fuel tanks to feed can be 
caused by an electrical short which causes the FUEL 
SYS {997C and 1044] N/C/W, FUEL TRANSFER 
|997C or 1044] C/W circuit breaker to disengage 
of failure of the air refueling relay to de-energize 
which will not allow the external tank vent valves 
to close. If external fuel tanks fail to feed, proceed 
as follows: 


1. FUEL SYS circuit breaker — Check [997C 
and 1044] N/C/W. 


FUEL TRANSFER circuit breaker — Check 
{997C or 1044] C/W. 


a. If circuit breaker is disengaged, re-engage. 
If circuit breaker again disengages, select a 
different position on the fuel tank selector 
and re-engage the circuit breaker. 

b. Hf circuit breaker is engaged, cycle the air 

refueling handle. 


oy 


c. If problem still exists: 


AIR REFUEL circuit breaker — Pull [997C 
and 1044] N/C/W. 


Change 2 


REFUEL circuit breaker -- Pull {997C or 
1044) C/W, 


Inflight Damage to Fuel System Sabre Drain. 


If sabre drain damage ovcurs, negative pressures 

may be formed in the internal fuel cells. Such a 
pressure can cause the fuel cells to collapse which 
normally results in fuel being vented overboard and/ 
or a rapid increase in total fuel quantity indication. 
It is impossible for the pilot to know how much 

fuel remains. The uncertain fuel quantity necessitates 
that a landing be made before all fuel is expended. 

If inflight damage to the fuel system sabre drain is 
noted, proceed as follows: 


1. Land as soon as possible. 


Disregard fuel quantity gage and fuel low 
caution light indications as they are not 
accurate under conditions of sabre drain 
damage. 


Excessive Fuel Venting During Air Refueting. 


Malfunction of the bomb bay float level switch has 
resulted in over pressurization and/a tank rupture. 
This possibility has been lessened by reducing the 
flow rate on the last 1000 pounds of fuel needed to 
complete air refueling. Indications of a malfunction 
may be preceded by abnormal and/or excessive fuel 
venting from the sabre drain. When abnormal! and/or 
excessive fuel venting occurs during a refueling, 
proceed as follows: 


1, Discontinue refueling. 


2. Porpoise aircraft a number of times in an 
attempt. to disladge a stuck float switch. 


3. Engage and complete refueling, 


= 


. If fuel venting is still present on re-engagement, 
disengage and repeat steps 2 and 3 or abort 
flight as applicable, 


FUEL LOW CAUTION LIGHT ILLUMINATED. 


(Main tank fuel level is 1000 (+ 200) pounds 
remaining. ) 


When the FUEL LOW light illuminates steadily 
while the forward and/or aft tanks contain fuel 
and their boost pumps are operative, internal fuel 
transfer to the main tank has been interrupted, 
This will occur if the Fuel Level Control Valve, 
located in the main tank, becomes stuck in the 
closed position or if the Transfer Shutoff Valve 
closes. Main tank fuel will continue to be pumped 
to the engine until this tank is empty. Forward 
and/or aft tank fuel will then be pumped to the 
engine through the bypass valve, External fuel 
should be transferred to the internal tanks. If ex- 
ternal transfer is available and selected, the main 
tank may fill sufficiently for the FUEL LOW light 


to go out, but if the preblem persists it will illumi- 


nate again. All fuel will be recovered and will be 
pressure fed to the engine. 


PROCEED AS FOLLOWS: 


1. Check Main Tank quantity. 


2. Check forward and aft tank quantities. 


o. Forward/AFT/F CG Boost Pump Switches - 
Check, ON, 


1, Alternate engine fuel feed switch - 
DEACTIVATE. If main tank quantity does 
not increase: Alternate engine fucl feed 
switch — AUTOMATIC (1061 C/W). 


6 Aux fuel — Transfer as required. 
6. Air refueling 


As required. 


. Lund as soon as practical. If the aft tank be- 


comes the only source of fuel, avoid decelera- 


tions Or nose down attitudes which might un 
cover the aft tank fuel ports. 


ELECTRICAL POWER SYSTEM FAILURES. 
Note 
For essential equipment that will be in- 
operative in the event of electrical failure, 
see figure 3-8, 
DC GEN LIGHT. 


(DC generator inoperative.) 


With the DC generator inoperative, equipment 


powered by DC secondary power will be inoperative 


and equipment powered by DC primary power will 
be operated by the battery. The battery is capable 
of operating all primary powered equipment for a 
limited time. Therefore, uf the DC generator cannot 
be reset, subsequent procedures will depend upon 
the duration of flight before a landing can be made. 
Proceed as follows in accordance with anticipated 
remaining flight time. 


1. Unnecessary DC electrical equipment 
switches — OFF, 


Turn off all electrical equipment that is not 
essential to maintain flight. 


2. DC generator switch — RESET, then ON, 


If generator was disconnected because of volt- 
age variations, placing the DC generator switch 
Lo RESET momentarily, and then to ON, will 
reset the generator field control relay, and the 
generator will be operative again. Several at- 
tempts to reset the generator may be made. 


3. If generator does not operate 
switch — OFF. 


DC generator 
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ELECTRICAL POWER SUPPLY SYSTEM 


failure chart 


NOTE NOTE 


This table is limited to essential Electric power failure only, utility 
controls and equipment. hydraulic pressure available. 


_ 


ESSENTIAL CONTROLS 
OR EQUIPMENT 


ARRESTING HOOK 
JETT EXT STORES 
[F] BAIL OUT LIGHT 


VAI SYSTEM 


A/B STARTING 
AILERON LOCKOUT 
AIR START 

AUX FUEL TRANSFER 
CANOPY ELECT OPER 
COMMAND RADIO 
EMER FUEL SYST SW 
FUEL TANK SEL 
IFF/SIF 

LE & TE FLAPS 

LG IND & WARN 
PITCH MA SHIFTER 
SPEED BRAKES 

RATE OF TURN (ADI) 
FLAP POSITION IND 


[F] TAKE-OVER BUTTONS 
(FLIGHT, COMM, NAV, WEAPONS) 


ONLY EMERG AND CRUISE AVAILABLE 


POWER 
AVAILABLE 
WITH BATTERY SWITCH “ON” 


7 ae 


INOPERATIVE 


POWER 
AVAILABLE 
i 


IF] TAKE-OVER BUTTONS 
(TACAN & RADAR) 

ADI & HSI weetalateletcletstetstets 

[F] EGT GAGE 

FUEL FLOW IND 

FUEL QUANTITY IND 

HYD PRESS GAGE 

OIL PRESS GAGE 

STBY ATTITUDE IND 


POWER 
AVAILABLE 


SWITCH AT 
“STANDBY” 


AMI & AVVI 
FUEL BOOST PUMPS 
PRESS RATIO GAGE 

TACAN 
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4. Land as soon as practical. 


5. a. If flight time will not exceed 1 hour, bat- 
tery switch — ON. 


b, If flight time will exceed 1 hour, but less 
than 2 hours: 


(1) Battery switch — ON, 


(2) CIN PWR (ELECT SYS CNTRL PWR) 
circuit breaker — Pull, 


Note 


The circuit breaker must be reset for com- 
mand radio or IFF/SIF operation. Approx- 
mately 90 seconds warm-up time is required 
before this equipment will operate. 


c. If flight time will exceed 2 hours, battery 
switch — OFF. 


Note 


Battery switch must be ON for command 
radio or IF F/SIF operation. When the 
battery switch is repositioned to ON, the 
ATM will automatically shutoff and re- 
quire restarting. 


e Fire and overheat warning lights will be 
inoperative with the battery switch OFF, 


6. At least 10 minutes prior to entering traffic 
pattern, perform the following, as necessary: 


a. Hold ATM switch to START while placing 
battery switch ON. 


b. CIN PWR (ELECT SYS CNTRL PWR) 
circuit hreaker — Reset. 


Note 


Approximately 90 seconds warmup time 
will be required before the command 
radio or IFF/SIF will be operative after 
power is restored. 


7. Make a normal landing, be prepared for a 
greater than normal sink rate if throttle is 
moved to IDLE. 
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With the DC generator inoperative, landing 
gear handle down and throttle moved to IDLE, 
thrust decay will operate in the air. 


DC AND AC GENERATOR INOPERATIVE. 


In the event both the DC and AC generator are in- 
operative and cannot be restarted the aircraft must 
be operated with the battery as the only source of 
electrical power. A fully charged battery will satisfy 
the minimum electrical requirements with the stand- 
by inverter operating for approximately 0.6 hours 
on [F) aircraft and 0.9 hours on aircraft. If the 
aircraft must be airborne for more than 30 minutes 
the battery must be conserved for essential com- 
munication, transferring auxiliary fuel, and the 
landing procedure, If a primary DC power interrup- 
tion oceurs while secondary AC power is off, on air- 
craft with PP-1851 power supplies below S/N220 
or not marked Mod E, the entire CIN system will be 
inoperative. If only DC power is returned the CIN 
system will still be inoperative and the CIN power 
caution light will illuminate. The CIN system can 
again be activated only when secondary AC and 


primary DC power are available to the power supply. 


1. Use standby airspeed indicator and altimeter. 


2. All unnecessary electrical equipment 
switches — OFF. 


3. Follow Gravity Fuel Feed Procedure. 


4. a. If flight time will not exceed 30 minutes, 
battery switch — ON. 


b. If flight time will exceed 30 minutes: 
(1) Battery switch — OFF. 
(2) Inverter switch — OFF. 


(3) CIN PWR (ELECT SYS CNTRL PWR) 
circuit breaker — Pull. 


Note 


For command radio, on aircraft with a 
modified power supply (above $/N220 or 
marked Mod E), the battery must be ON 
and the CIN PWR (ELECT SYS CNTRL 
PWR) circuit breaker IN. A 25 to 35 second 
warmup period must be completed before 
radio transmission can be resumed with 
modified power supply. 


® To transfer auxiliary fuel the battery 
switch must be ON, 


© To read fuel quantity, oil pressure, 
hydraulic pressure, etc., the battery must 
be ON and the inverter in STANDBY. 


5. Follow procedure for landing with Gravity 
Fuel Feed, 


6. Ten minutes prior to entering traffic pattern: 
a. Battery switch - ON. 
b. Inverter switch — STANDBY. 


c, CIN PWR. (ELECT SYS CNTRL PWR) 
circuit breaker — Reset. 


BATTERY HIGH CHARGE AND/OR BATTERY HIGH 
VOLTAGE CAUTION LIGHT ILLUMINATED [955] C/W. 


Ilumination of the battery high charge and/or high 
voltage caution lights indicate a condition which 
could cause battery damage or failure. Turning the 
battery switch off will disconnet the battery from 
the DC generator system thereby protecting the 
battery. Operation of all systems will be normal 
provided the DC generator remains operational. 


1. Battery switch — OFF, 


If DC generator is operating (DC GEN light not 
iJuminated) continue flight and land as soon 
as practical. 


Note 


With battery switch OFF, DC power for 
arresting hook extension, operation of the 
bailout lights, operation of the canopy 
actuactor and the landing gear downlock 
override switch will be dependent on the 
condition of the battery since these cir- 
cuits are powered by battery power only. 


If DC generator is inoperative, proceed as follows: 


2, Unnecessary DC electrical equipment — OFF. 


Turn off all electrical equipment that is not 
essential to maintain flight. 


3. Land as soon as practical. 
4. Battery switch — ON intermittently as neces- 


sary for communications and just prior to 
landing. 
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Note 


If the DC generator fails, subsequent to 
turning the battery switch OFF, because 
of a high charge and/or high voltage light, 
duration of the battery will depend on its 
condition at the time of turning the bat- 
tery switch OFF. Each use of the battery 
will reduce its total operating time. 


ATM FAILURE (AC GENERATOR/ATM INOPERATIVE) 
[1049] N/C/W. 


With the inverter switch in STANDBY, place a de- 
mand on the utility hydraulic system and observe 
utility hydraulic gage. 


® If utility hydraulic pressure is maintained — 
The AC generator alone is inoperative. 


e If utility hydraulic pressure is dissipated — 
Both the AC generator and the ATM are 
inoperative. 


With the AC generator inoperative all fuel boost 
pumps will become inoperative and fuel will gravity 
flow to the engine. See figure 3-8 for other systems 
affected by an inoperative AC generator. 


If the ATM has failed, both the AC generator and 
the utility hydraulic system will be inoperative and 
those systems actuated by utility hydraulic pressure 
will be inoperative, Afterburner operation may not 
be possible because the speed brakes may not open 
or hold in the afterburner position. [If ATM failure 
occurs while the afterburner is operating, it. will 
continue to operate, even if the speed brakes do not 
remain in the afterburner position, until shutdown 
normally or mechanically by the pilot. 


1. If ATM is inoperative, ATM switch — Hold to 
START until utility hydraulic pressure sta- 
bilizes. 

If ATM will not start, or there is smoke, fire or 


explosion in ATM compartment —Hold to STOP. 


2. lf ATM is operating, AC generator switch — 
RESET, then ON. 


3. If ATM or AC generator cannot be started, 
follow Gravity Fuel Feed Procedure for cruise 
and descent and follow procedures for landing 
with “Gravity Fuel Feed” and “Utility Hy- 
draulic System Inoperative” if applicable. 


4. Land as soon as practicable. 
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UTILITY HYDRAULIC SYSTEM FAILURE. 


When the utility hydraulic system fails, those systems 
actuated by utility hydraulic pressure will be in- 
operative. In the event of utility system failure, 
afterburner operation may not open or hold in the 
afterburner position. If utility system failure occurs 
while the afterburner is operating, it will continue to 
operate, even if the speed brakes do not remain in 
the afterburner position, until shutdown normally 

or mechanically by the pilot. Follow Landing With 
Utility Hydraulic System Inoperative Procedure. 


FLIGHT CONTROL HYDRAULIC SYSTEM 
FAILURES. 


SINGLE PRIMARY HYDRAULIC SYSTEM FAILURE. 


If either primary one or primary two hydraulic sys- 
tem fails the remaining operating system will actuate 
the flight controls. With single pump operation man- 
euverability will be restricted to the extent that the 
actuators can support 4 of the maximum hinge 
moment. In the event the primary one or primary 
two hydraulic pressure gage indicates an abnormal 
pressure reduction or excessive fluctuation, pro- 
ceed as follows: 


1. Do not extend RAT. 


WARNING 


In the event of the failure of the primary 
one hydraulic system, the ram-air turbine 
should not be extended as pump failure 
cannot generally be differentiated from 
failure due to fluid loss. In the latter case, 
using the emergency hydraulic system will 
deplete the fluid supply for the utility 
hydraulic system. 


® In the event of failure of the primary two 
hydraulic system, extension of the ram- 
air turbine would switch the primary one 
system which is operating normally. 


iS] 


, AFCS emergency disconnect lever — Actuate. 


Actuating the AFCS emergency disconnect 
lever assures AFCS disengagement and isolation 
of all AFCS hydraulic compartments. 


3. Avoid rapid stick motion and land as soon as 
practical. 


Rapid stick motion or stick pumping could 
result in a restrictive feel to the stick. 
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4. Monitor operating system, be alert for failure. 


BOTH PRIMARY HYDRAULIC SYSTEMS FAILURE 
[1049] N/C/W. 


In the event both primary one and primary two hy- 
draulic systems fail the RAT must be extended and 
flight control provided by the emergency hydraulic 
system. The emergency hydraulic system utilizes 
the fluid supply of the utility hydraulic system, 
pressurizes it and provides it. to the primary one hy- 
draulic system. The RAT will provide adequate 
hydraulic power for flight control down to approxi- 
mately 70 KCAS. 


1. RAT lever — EXTEND (observe RAT exten- 
sion limits). 


Move forcefully to the full forward position 
with no hesitation in the mid travel area. If 
possible do not move controls during RAT 
lever movement. Engine chugging or mild stalls 
may be experienced with the RAT extended. 


2. AFCS emergency disconnect lever — Actuate. 
Actuating the AFCS emergency disconnect 
lever assures AFCS disengagement and isola- 


tion of all AFCS hydraulic components. 


3. Avoid rapid stick motion and land as soon as 
possible. 


Rapid stick motion or stick pumping could 
result in a restrictive feel to the stick. 


4. If engine chugging or partial compressor stall 
occurs — Change altitude or airspeed. 


FLIGHT CONTROL HYDRAULIC SYSTEM DAMAGE. 
(PILOT RECOVERY) [1045] C/W. 


Operational Emergency [1045] C/W. 
With impending loss of flight control hydraulic 
power, as evidenced by fluctuation or fall off of 


pressure indication due to system damage, the 
following procedure is recommended: 


1. Bring aircraft to a 10 to 15 degree nose up 
attitude. 


2. External load — Jettison. 


3. Stabilizer lock switch — LOCK. 


. Move the control stick fore and/or aft to en- 
gage the stabilizer lock. After engagement the 
stick will be locked in approximately neutral 


position. 


Do not delay engagement of the stabilizer 
lock unnecessarily as the actuator must be 
moved to the locked position with hy- 
draulic pressure for the lock to engage. 


If lock is engaged above the specified speed 
range the aircraft must be in a 10 to 15 
degree nose up attitude and the speed re- 
duced as quickly as possible to the recom- 
mended values. 


Do not exceed 0.85 Mach with lack en- 
gaged since flight characteristics of the 
aircraft are such that the speed will then 
steadily increase in a nose down attitude 
though corrective nose up control (in- 
creased power and reduced flap deflection) 
is used. 


. Maintain speed range from 350 KIAS to 
0.85 Mach number up to 20,000 foot altitude. 


. Maintain flight by coordinating engine thrust, 
symmetrical and/or differential trailing edge 
flaps with the emergency pitch and roll con- 
trol switches and unboosted rudder. Limit flap 
extension to 30%. 


Retract flaps. (Pitch control switch aft.) 


Nose down -- Decrease thrust. 
Extend flaps. (Pitch control switch forward.) 


Bank and turn — Use rudder supplemented 
with minimized use of roll control switch as 
required. 


Roll trim — Use emergency roll control switch 
(differential flaps). 


Do not attempt to land with the stabilizer 
locked. 


. If normal flight control is determined to be 
available and the emergency flight control 
system is no longer required: 
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Put slight forward pressure on the control 
stick and hold until the forward Jock is felt. 


. Stabilizer lock switch — NORM. 


. After at least 2 seconds apply back pres- 


sure on control stick. Lock will release, 
Note 
Stabilizer lock light will dim momentarily 


then go out when returning the stabilizer 
lock switch from LOCK to NORM position. 


Training Mission [1045] C/W. 


When the emergency flight control system is utilized 
under properly authorized conditions for training 
missions use of the stabilizer lock is prohibited. 

This can be accomplished by inserting the stabilizer 
lock safety locking pin and disconnecting the elec- 
trical plug at the actuator. 


All training flights should be conducted in the clean 
(no external load) configuration. 


> wo no 
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. Trim aircraft hands off at 350 KLAS and 


10,000 feet altitude. 


. Stab-aug button — OFF. 

. Pitch MA switch — OFF. 

. Stabilizer lock switch — LOCK. 

. Leave control stick in its trimmed position. 


. Maintain flight by coordinating engine thrust, 


symmetrical and/or differential trailing edge 
flaps with the emergency pitch and roll switches 
and rudder. Limit flap extension to 30%. 


Nose up — Increase thrust. 


Retract flaps.(Pitch control switch aft.) 


Nose down — Decrease thrust, 


Extend flaps. (Pitch control switch forward.) 


Bank and turn — Use rudder (in an actual con- 
trol system loss only limited rudder is available 
due to high pedal forces about 1/6 deflection 
is attainable). 


Roll trim — Use emergency roll control switch 
(differential flaps). 
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. External load 


. Flap roll control switch — CRUISE. 


. Disengage emergency flight control system by 


stabilizing speed at approximately 350 KIAS 
and return stabilizer lock switch to NORM 
position. 


Note 


The stabilizer lock light will go out im- 
mediately after returning the stabilizer 
lock switch to the NORM position, 


Pitch MA switch — ON, 


Stab-aug button — PUSH ON, 


FLIGHT CONTROL HYDRAULIC SYSTEM DAMAGE 
(AIRCRAFT RECOVERY) [1049] C/W. 


Operational Emergency [1049] C/W. 


With immediate or impending loss of flight control 
hydraulic power as evidenced by fall or fluctuation 
of pressure indication due to system damage, the 
following procedure is recommended: 


RAT—EXTEND. Check primary two hydrau- 
lic pressure gage. Move rudder pedals and con- 
trol stick for roll control. Fluctuation of the 
hydraulic pressure gage indicates the transfer 
valves have actuated to direct emergency 
hydraulic pressure to the stabilizer, rudder 
and stick boost actuators. 


~ Jettison. 


. Avoid rapid stick motion. Rapid stick motion 


or stick pumping could result in a restrictive 
feel to the stick. Stabilizer will be operative 
with fore and aft movement of the control 
stick, rudder is operative with movement of the 
rudder pedals. Roll is accomplished using the 
control stick and rudcer movement. Normal 
pitch, roll and yaw trim are available. The 
emergency pitch and roll switch on the right 
console should be used to trim the aircraft 
with the control stick in the neutral position. 


5.a. Monitor primary one and two hydraulic 


pressure gages and if normal flight control 

is determined to be available from primary 

one system, and the emergency flight con- 

trol system is no longer required: 

(1) RAT — RETRACT. 

{2} Continue flight, monitoring primary 
one and two hydraulic pressure gages. 
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b. If primary one is inadequate for normal 
flight and the emergency hydraulic system 
indicated on primary two gage is deter- 
mined to be inadequate for emergency 
flight control, the following procedure 
is recommended: 


(1) Bring aireraft to a 10- to 15-degree 
nose up attitude. 

(2) Stabilizer lock switch — STAB LOCK. 

(3) Move control stick fore and aft to 
engage the stabilizer lock near neutral. 
After engagement the stick will be 
locked in approximately neutral posi- 
tion. 


Do not delay engagement of the stabilizer 
lock unnecessarily as hydraulic pressure 

is required to complete the locking action; 
therefore, the stabilizer must be locked 
before loss of the emergency flight contro] 
hydraulic pressure. 


If the lock is engaged above the specified 
speed range the aircraft must be in a 10 

to 15 degree nose-up attitude and the speed 
should be reduced as quickly as possible 

to the recommended values. 


Do not exceed Mach 0.85 with lock 
engaged since flight characteristics of 
the aircraft are such that the speed will 
then steadily increase in a nose-down 
attitude even though corrective nose-up 
control (increase power and reduce flap 
deflection) is used. 


(4) Maintain speed range from 350 KIAS 
to Mach 0.85 up to 20,000 feet altitude. 
Most comfortable control is achieved 
at 10,000 feet between 380 and 420 
KIAS. 


(5) Maintain flight by coordinating engine 
thrust, symmetrical or differential 
trailing edge flaps with the emergency 
pitch and roll control switch and un- 
boosted rudder. Limit flap extension 
to 80%. 


(6) Continue flight with pilot recovery 
system to a safe ejection area. 
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Do not attempt to land the aireraft with 
the stabilizer locked. 


Landing [1049] C/W. 


Landing should be made from a long straight in 
approach. Have gear and flaps down prior to initiat- 
ing final approach. Use extreme caution if the wind 
is not aligned parallel to the runway. 


1. Lower flaps to approximately 50 percent. 
(Use emergency system switches as flap handle 
is IN@peralive, ) 


2. Avoid rapid stick motion. Rapid stick motion 
or stick pumping could result in a restricted 
fee) to the stick 


3. Add 10 percent to recommended approach 
speed used for a full flap landing. 


4. Establish 500 ft/min descent and hold to 
touchdown. 


5. Minimize flare. 


« 


Leave gear and flaps down in the advent of go- 
around, 


Training Mission [1049] C/W. 


1, Slow to 300 knots at approximately 20,000 
feet. 


2. Extend the RAT. Note P29 pressure approxi- 
mately 6500 - 3700 psi. 


Note 


Engine may chug with RAT extended and 
power at idle. Advance the throttle to stop 
chugging. 


3. Move normal flap Jever to LANDING AND 
TAKE OFF position. Observe no trailing edge 
flap movement. Move lever back to CRUISE 
AND MANEUVER. 


1, Extend flaps 10% by moving FLAP UP/DOWN 
switch (left console) to DOWN position. 


5. With FLAP ROLL CONT switeh in CRUISE 
position, move EMERGENCY PITCH AND 
ROLL switch (right console) to roll right. 
Observe that the aircraft rolls right as right 


T.G. 1F-705D-1 


flap retracts. Position of the lower (left) Map 
is shown on the flap indicator. Position of the 
up (right) flap is shown on the flap indicator 
when the OTHER FLAP button is depressed. 


6. Place the FLAP ROLL CONT switch to LDG R. 


Roll aircraft left with EMERGENCY PITCH 
AND ROLL switch. Observe that the left flap 
does not retract but rather that the right flap 
extends. (Flap indicator will show no move- 
ment until right flap movement equals position 
of left flap.) 


~) 


. Return FLAP ROLL CONT switch to CRUISE 
and trim the aircraft in pitch and roll using the 
EMERGENCY PITCH AND ROLL switch, Do 
not exceed 30% Taps. 


8. Maneuver the aircraft with normal flight con- 
trols and normal trim buttons. {Be sure that 


flight controls fee] normal since Py is operative. 


This would not be the case under emergency 
conditions and the stick would feel sightly 
stiff.) 


9. Retract RAT. Observe both flaps come up as 
control is transferred back to the normal flap 
lever, Note normal P9 pressure 2850 — 

3150 psi. 


FLIGHT CONTROL SYSTEM FAILURES. 


VIBRATION OR OSCILLATIONS IN FLIGHT CONTROLS, 
(Stab-Aug or AFCS Failure) 


In the event of any unusual vibration or oscillations 
felt. in the aireraft controls, the following procedures 
should be utilized until control is regained, pro- 
vided that safe ejection altitudes are not compro» 
mised. Since procedures cannot be established for 
every circumstance, pilot judgment must determine 
the altitude al which attempts to regain control 
must be abandoned. Autopilot malfunctions are the 


most likely cause of extraneous flight control inputs. 


The first three steps of the procedure eliminate al! 
known inputs generated within the AFCS, The 
fourth step precludes stick-lock due to improper 
hydraulic transfer valve operation, The subsequent 
two steps are intended to eliminate all electrical in- 
puts due to malfunctioning components, faulty 
wiring, or shorted connectors, Pilots should attempt 
to overpower high control forces as necessary to re- 
gain a safe aircraft attitude before proceeding with 
the following procedures, Perform as many of the 
following steps as necessary until the malfunction 
is cleared or sufficient control is gained, 
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. AFCS emergency disconnect lever — Actuate. 


. Stab-aug and autopilot buttons — Check dis- 
engaged. 


3. AC generator switch — OFF, trim aircraft if 


required, 


The AC generator off assures elimination of 


extraneous electrical signals to the series seryo- 


cylinders. [f the series servocylinders fail to 


d. If difficulty was cleared by accomplishing 
steps 5 or 6: 


(1) Stick-grip override switch — OFF, 
(2) Pitch MA switch — OFF. 


(3) Pull all circuit breakers fexcept the 
nine special weapons power circuit 
breakers on the left console}. 


(4) Hold ATM switch to START while 


centerlock and move to a hard over position, : E Z 
placing hattery switch ON. 


the stick forces may be trimmed out with the 
tein ewiteh, (5) AC GEN CONTROL circuit breaker 
t , Sry me Push in. 
4. RAT lever ~ Check full aft (RETRACT). sh in 
: 7 Reengage individual circuit breakers 
5. DC generator — OFF. (6) or en 7 oon 
and switches as needed. 
6. Battery switch — OFF, ities Socata 
= Leave malfunctioning circuits off, 
If heavy control forces or binding persists, 
follow the procedures for runaway trim or an 
inoperative trim actuator. Under certain cir- 
cumstances, it may be necessary to use some (8) AC generator switch — RESET, then 
of the systems shutoff by steps 1 through 5 ON. 
above. In such cases, the following trouble- 
shooting procedure may be used. 


(7) DC generator switch — RESET, then 
ON. 


PITCH TRIM — RUNAWAY OF IWOPER ATIVE. 


7. Establish a safe altitude. {f the pitch trim actuacor - durmg cruise at 
35.900 feet altitude leaving a fined trim setting, 
the mission could be completed with the pilot ex- 
erting between 5 pounds of push toe 10 pounds of 
pull on the control stick at various points in the 
mission profile. During landing, a stick-pull force 
of 15 pounds is required for a normal touchdown. 
With a trim actuator failure, an additional pilot 
effort of up to 10 pounds of stick-pull is required, 


&. Afterburner — OFF. 
9, Maintain 800 KCAS, 
10. External stores — Jettison as required. 


11. Proceed to confirm controllability and isolate 
malfunction, 


a, Do not reengage AFCS if difficulty was 
cleared by step 1 or 2. 

b. Hf the difficulty was cleared by accomplish- 
ing step 3: 


1, Stick-grip override switch — OFF. 


2. Stick-grip override switch — NOSE DOWN or 
NOSE UP as required. 


(1) Do not reengage AFCS. 


(2) AC generator — RESET, then ON, and 
check for recurrence of malfunction. 
If the malfunction persists, turn off 
AC generator for the remainder of 
flight and follow procedures for AC 
Generator/ATM Inoperative. 


When using the stick-grip override switch 
for pitch trim purposes, avoid placing the 
switch in the NORMAL position as this 
will reactivate the pitch trim actuator. 


c. If the difficulty was cleared by accompiish- 
ing step 4; 


Note 


With the stick-grip override switch in any 
position other than NORMAL, the trim 
switch on the stick-grip will be inoperative. 


(1) AC generator — RESET, then ON. 


(2) Reengage AFCS as desired. 
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Bo Che stek-prip overrice swilch is ineffective, 
adjust airspeed to approxinmtely 4OO RCAS, 
and depress the lakeoff trint button and held 
until the takeoff trim bye dhiiminates. 


Note 


if the suick-greyy override switch ts ineffee- 
live, puleh trim will net he available. 


PITCH MECH ADV LIGHT — ABOVE 580 KCAS. 
{D] Below 5900 feet, 
jf] Below 2400 feet 


{Mechanical advantage shifter failure.) 


The mechamenl advantage is too low, and tog mush 
stabilizer deflection per slick movement, is available. 
Under this condilien, the pitch mechanical advan- 
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lage switch should be positioned to OFF to permit 
the pilot ta evaluate his piteh vormtrol with a fixed 
mechanical advantage. To preclude structural 

damage, the aircraft: should be flown with a mint 


mum amount of patch control uppled. An osculating 


mechanical advantage shifter is a malfunction that 
may result in prich oscillations of the aircraft. H 
depressing the AFCS emergency disconnect lever 
does not eliminate the piich oscillations, the pitch 
mechanical advantage switch should be positioned 
io OFF, Leave switch in the OFF position and 
proceed to evaluate pitch contral with the fixed 
mechanical advantage ratia, as outiined in previous 
paragrapis, Normal fight, wehicing landings, ean 
he accomplished with any fined mechanical acvan- 
tage as long as he pilot is aware af this candition 
and applies pileh control movements accordingly. 


1, Pitch mechanical advantage switch ~ OFF, 
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2. Reduce speed helow 580 KCAS. 
3. Leave pitch mechanical advantage switch OFF. 
PITCH MECH ADV LIGHT — LANDING GEAR DOWN. 


(Mechanical advantage shifter failure.) 


The pitch mechanical advantage ratio is too high 
and full stabilizer travel is not available. Pitch con- 
trol effectiveness will be reduced depending on the 
actual ratio of mechanical advantage shifter. To 
establish landing configuration, the pitch mechanical 
advantage switch should be positioned to OFF to 
permit the pilot to evaluate his pitch control with 

a fixed mechanical advantage. He may conclude that 
a high mechanical advantage ratio exists as indicated 
by excessive control stick movement required for 
control. For this condition a failed mechanical ad- 
vantage shifter will be a factor in landing only if 

the aircraft is carrying nearly empty external fuel 
tanks. The pilot should then land with the speed 
brakes closed to ensure sufficient stabilizer effec- 
tiveness for the amount of stabilizer travel available. 


1. Pitch mechanical advantage switch — OFF. 


2. If pitch mechanical advantage caution light 
remains on, evaluate pitch mechanical advan- 
tage position — Land accordingly. DO NOT 
USE SPEED BRAKES on final approach. 


MA shifter position should be evaluated 
in the landing configuration at computed 
approach airspeeds. If the shifter failed 
at high airspeed, heavy forward stick pres- 
sures should be anticipated, 


3. Leave pitch mechanical advantage switch OFF 
after landing to assist maintenance personnel. 


LATERAL CONTROL — BIND. 


If lateral stick-bind is encountered, proceed as 
follows: 


1. Trim — Check for operation in direction of 
stick-bind. 


If trim is operational, assume that icing of 
of the artificial trim feel actuator has 
occurred. 
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Note 


{tis possible to obtain approximately 50 
percent of full left and right stick travel 
by applying full trim in the direction of 
stick-bind and then holding the control 
stick in a position so as to maintain a 
wings-level flight condition. 


2. Return to base, or suitable alternate, at cruising 
altitude in order to conserve fuel. 


3. Descend to a lower (warmer) altitude in the 
vicinity of the field. 


. Remain in local area utilizing high cruise thrust 
settings. This will permit heat from the hot air 
lines in the bomb bay to assist in melting the 
ice, 


5. Maintain pressure on the stick in the direction 
of bind and occasionally, bump the stick to 
assist in breaking it loose, 


6. Make a normal landing when control stick 
bind is eliminated. 


AILERONS — LOCKED OUT BELOW 680 KCAS. 


Failure of the aileron lockout devices to return the 
ailerons to operation as speed is reduced to approxi- 
mately 680 KCAS will cause a reduction in roll- 
control at lower speeds. Spoilers alone will provide 
sufficient control if flaps are down, at speeds low 
enough to permit a landing, if caution is exercised. 
Spoiler-control effectiveness will increase when 
flaps are extended. Lf the flaps are inoperative, con- 
trol should be checked before landing. 


ROLL TRIM — RUNAWAY OR INOPERATIVE. 
Runaway of the lateral control trim actuator will 
require the pilot to hold a side stick-force of up to 
a maximum of 20 pounds to maintain wings-level 
flight. The amount of force required depends on 


trim requirements and direction of runaway failure. 


1, Adjust airspeed to approximately 300 KCAS. 


2. Stick grip override switch — OFF. 


3. Takeoff trim button — Depress and hold 
until takeoff trim light illuminates. 


4. Airspeed ~ As desired. 
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5. Use stick grip override switch for pitch trim. 


For both pitch and roll trim malfunctions, 
avoid returning the stick-grip override 
switch to NORMAL since this will reacti- 
vate the normal trim system. 


RIGHT ROLL TRIM AND FEEL — INOPERATIVE. 


If roll trim and feel are lost in the right roll diree- 
tion but remain normal in the left roll direction 
proceed as follows: 


1. Trim for some left roll and hold control stick 
against left trim as required for wings-level 
flight. 


to 


. Land as soon as practical. Minimize roll stick 
movements by making gentle shallow turns 
and land from a straight in final approach. 


RUDDER TRAVEL LIGHT — ABOVE 275 KCAS. 


Iumination of the rudder travel caution light at 
speeds in excess of 275 KCAS indicates that the 
two-position rudder stop may have failed to restrict 
the rudder travel to one-quarter-full travel, and 
full-travel of 32 degrees right and left may be avail- 
able. In this conditions, the aircraft may complete 
its mission and land safely. The pilot must avoid 
any rudder kick maneuvers, or any other maneuvers 
requiring more than 8 degrees right. or left rudder 
deflection at speeds in excess of 275 KCAS. 


RUDDER TRAVEL LIGHT — BELOW 260 KCAS. 


Illumination of the rudder travel light below 260 
KCAS indicates that the two-position rudder stop 
is restricting rudder travel to 8 degrees right and 
left and full rudder travel is not available. Crosswind 
landings should be avoided when in this condition. 
While taxiing in this condition, the maximum nose 
gear deflection available with nose gear steering 
engaged would only be 3 degrees right and left out 
of a normal maximum of 40 degrees right and left. 
It is recommended, therefore, that nose gear steer- 
ing not be engaged and steering be accomplished 
by differential braking. 


If the rudder travel caution light is illuminated 
with the aircraft in the landing configuration pro- 
ceed as follows: 
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1. RUDDER CONT circuit breaker — Pull. 


This may return the rudder to full travel, 
however, light will not go out. 


YAW TRIM — RUNAWAY OR INOPERATIVE. 


Runaway of the yaw trim actuator will require the 
pilot to hold a rudder pedal force from 30 to 50 
pounds to maintain directional trimmed flight. 


1. Adjust airspeed to approximately 300 KCAS. 
2. YAW TRIM circuit breaker — Pull. 


3. Takeoff trim button — Depress and hold until 
takeoff trim light illuminates, 


4. Airspeed — As desired. 


When yaw trim failure to either extreme 
occurs and the above procedure does not 
correct the condition, a sudden increase in 
aircraft yaw may be experienced when de- 
celerating through rudder limit unlock 
speed (approximately 260 KCAS) if the 
aircraft yaw due to the hardover trim has 
not been removed by manual application 
of rudder against the out of trim. The in- 
crease in yaw will be experienced because 
the trim is holding the rudder against the 
eight degree stop when the stop is retracted. 


FLAP FAILURE. 
Leading Edge Fiaps Failure. 


The inability to obtain a desired leading edge flap 
position does not present any problem. Other than 
observing airspeed limitation presented in section V 
there are no restrictions on the operation of the 
aircraft because of any leading edge flap position. 
Leading edge flap deflections other than cruise and 
maneuver decrease cruise performance. Any leading 
edge flap deflection at supersonic speeds results in 
deterioration of acceleration and high speed per- 
formance. No change in the recommended landing 
approach speeds is required with leading edge flaps 
in any position. 


Leading edge flap chatter or cycling with flap lever 
in CRUISE & MANEUVER is caused by intermit- 
tent activation of the flap limit switches causing the 
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selector valve to be turned on and off rapidly. If 
this condition occurs proceed as follows: 


1. Flap lever — Move out of CRUISE & 
MANEUVER. 
All other positions of the flap selector except 
CRUISE & MANEUVER may still be selected. 


Trailing Edge Flap Failure/Split Flaps [1045] N/C/W. 


Failure of the trailing edge flap screw jacks may 
result in a critical flight condition. The flaps should 
be made inoperative since any further rovement 

of the flaps or screw jacks will only increase flight 
problems and increase damage to the aircraft. Should 
a split flap or suspected flap failure occur proceed 

as follows: 


1. Flap lever ~ HOLD T.E. FLAPS. 
2, Airspeed — Maintain below “Blow-up” speed 
of 275 KCAS. 
3. T.E. FLAP circuit breaker — Pull. 
(Left hand console.) 
Note 


If configuration of flight conditions will 
not allow flight below 275 KCAS, jetti- 
son external stores as necessary. Aircraft 
control remains the prime requirement 
during emergency conditions; hence, the 
above procedures will be attempted only 
after aircraft control is assured. 


Trailing Edge Flap Failure/Split Flaps [1045] C/W. 
a. If a split flap is suspected, break out of 
formation or landing pattern and gain a 
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safe altitude. Keep airspeed at or below 
270 KCAS until both flaps are in the full 
up position. Do not allow the aircraft to 
decelerate to below the minimum safe 
flying speed. 


When a split flap condition is stispected, 

place the flap lever in the HOLD TE 

FLAPS position immediately and do 

not move it again. 

b. Deactivate the stab lock by puiling out the 
stab lock cirevit breaker. 

c. Activate the Pilot Recovery System by 
placing the EMER STAB switch in the 
lock position. 


d. Use the emergency flight control switches 
and the other flap indicator to correct the 
split flap condition. Roll control may be 
regained by use of the emergency pitch 
control in the pitch down position [irst, 
and if no response, place the emergency 
roll control switch in the position to stop 
the roll, i.e., right turn, place switch in left 
roll position. (This applies to aircraft modi- 
fied by T.O. 1F-105-1045. Aircraft modi- 
fied by T.O. 1¥-105-1049, the emergency 
pitch control and the emergency roll con- 
trol switches are replaced by the emergency 
pitch and roll switch.) 
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Before deactivating the stab lock and 
activating the Pilot Recovery System 
to correct a split flap condition, insure 
that a split flap condition actually 
exists by using the other flap indicator. 


e. When the flaps have been placed in sym- 
metry, recheck the flap lever in the hold 
position and return to a normal aircraft 
configuration by deactivating the Pilot 
Recovery System, and push in the stab 
lock circuit breaker. 


f. Land the aricraft as soon as practical. 


The speed range that the aircraft is 
controllable with one trailing edge 
flap completely retracted and the 
other trailing edge flap at the 100 per 
cent down position (34.5 degrees), 
and with full fuel load including two 
450-gallon pylon tanks and a full 
bomb-bay tank, is 200 to 275 KIAS. 


The speed range that the aircraft is 
controllable with one trailing edge 
flap completely retracted and the 
other ‘trailing edge flap at the 100 per 
cent down position (34.5 degrees), 
and with a full bomb-bay tank, is 
185 to 275 KIAS. 


With limited rudder control (plus or 
minus 8 degrees), lateral control is 
marginal in all conditions with fully 
split flaps. 


With unlimited rudder control (plus 
or minus 32 degrees), lateral control 
is adequate in conditions stated in the 
first and second paragraphs of this 
WARNING, 


Aircraft lateral control is not a direct 
function of power, but of the resultant 
velocity. 
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SPEED BRAKES — FAIL TO CLOSE. 
If the speed brakes fail to close and a landing cannot 
be accomplished hefore fuel supply becomes critical, 
proceed as follows: 
1. (‘@B- Speed brake switch — {N. 
2. SPEED BRAKE circuit breaker — Pull. 
This will deenergize the speed brake circuit. 
If the failure is electrical the speed brake valve 
will be deenergized and the speed brakes will 
close. 

8. If speed brakes remain open and it is impera- 

tive to conserve fuel: 

a, ATM switch — STOP. 

b. Dissipate utility hydraulic pressure, 
Cycle LE flaps to bleed off residual hydrau- 
lic pressure. After hydraulic pressure is re- 
duced, air-loads should blow the speed brake 
segments towards the closed position and 
eliminate the largest portion of the drag. 

c. ATM switch — Hold to START until utility 
hydraulic pressure stabilizes 2850-3150 PSI. 

d. AC generator switch — RESET momentarily, 
then ON, 

4. If vertical speed brakes cannot be retracted, 
refer to Landing With Vertical Speed Brakes 
Extended. 

CANOPY LOST. 

Wind-blast in the cockpit is slight, up to 300 KCAS, 
during flight without canopy. The wind-blast in- 
creases with speed, but is acceptable up to 400 
KCAS. Lower seat and select a comfortable speed 
below 400 KCAS. 


COCKPIT SYSTEM FAILURES. 


ANTI-G SUIT FAILURE TO DEFLATE 


1, Disconnect G-suit hose. 
COCKPIT DEPRESSURIZATION. 


If sudden depressurization of cockpit occurs or is 

necessary proceed as follows: 

100% OXYGEN. 

2. Descend to 25,000 feet or below, if circum- 
stances permit. 


1. Oxygen diluter lever 


Ge 


3. Temperature contro! lever — RAM. 


When the temperature control lever is 
moved to RAM the cockpit is decom- 
pressed rapidly. 

4. If resultant temperature is too cold move 
temperature control lever to OFF. 
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When using the normal oxygen system 
the oxygen diluter lever must be at 100% 
OXYGEN to offset effects of possible 
cockpit air contamination. 


EXCESSIVE COCKPIT TEMPERATURE. 


In the event cockpit temperature is too high and the 
automatic temperature control cannot correct the 
condition proceed as follows: 


1. Temperature control lever — COLD. 
2. Aircraft G suit hose — Check air flow: 


a. If cold air is provided, Temperature Control 
lever — HOT-COLD range as desired for 
manual control. 


Note 


The cockpit temperature control lever 
may be placed in the CKPT DEFOG 
position long enough to clear any mois- 
ture or fogging which may collect on the 
windshield side panels and the canopy 


panels. 


b. If cold air is not provided (indicating a mal- 
function of the cooling turbine) proceed as 
follows: 


(1) Temperature control lever — RAM. 


At low altitudes and high airspeeds 
(especially at high outside air tempera- 
ture) the RAM position can cause exces- 
sively high cockpit air temperature which 
can be reduced by lowering the airspeed 
and/or increasing altitude. 


(2) If resultant temperature is not satis- 
factory, temperature control lever — 
OFF. 


(3) Oxygen diluter lever — 100% OXYGEN. 
100% OXYGEN will offset effects of 
possible cockpit air contamination. 


(4) If resultant temperature is not satis- 
factory and/or the temperature control 
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lever and/or temperature control valves 
are stuck in the hot position, main air 
line shutoff valve switch — OFF. Land 
as soon as possible following procedures 
for “LANDING WITH GRAVITY 
FUEL FEED” and “UTILITY HY- 
DRAULIC SYSTEM INOPERATIVE,” 


(5) If resultant temperature becomes intoler- 
able, auxiliary canopy jettison handle — 
Actuate. 


HYPOXIA, 


If symptoms of hypoxia develop, accomplish as much 
of the following as necessary until satisfactory condi- 
tions are established. 


1. Oxygen diluter lever — 100% OXYGEN. 
2. Oxygen emergency lever — EMERGENCY. 


3. If symptoms persist, bail-out bottle ball handle 
— Pull and descend to cabin altitude below 
10,000 feet as soon as possible. Disconnect air- 
craft oxygen hose from connector. 


The bail-out bottle contains approximately a 
10 minute oxygen supply. 


SPIN RECOVERY. 


Fully developed spins can be expected to lose 2200 
feet per turn. Recovery to level flight can be expected 
to require 10,000 feet. If spin is entered inadvert- 
ently, proceed as follows: 


1. FLIGHT CONTROLS - POSITIVELY NEUTRALIZE. 


Positive neutralization can be accomplished 
by depressing the trim for takeoff button and 
neutralizing the stick. 


2. CLEAN-UP AIRCRAFT. 


a. External load — Jettison. 


b. Landing gear, TE flaps and speed brakes — 
Retract. 


3. AFCS EMERG DISCONNECT LEVER — ACTUATE. 
Note 


Direction of spin must be determined 
before applying correction. 


e Because of the extensive oscillations in roll 
and pitch, the direction of spin is best de- 
termined by the needle of the turn and 
bank indicator or by observing the terrain 
OVER THE NOSE. 
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For inverted spins, neutralized controls 
will result in recovery to an erect spin. 


. APPLY ONE HALF OR MORE AILERON WITH 


THE SPIN, FULL OPPOSITE RUDDER, AND 
SLIGHT (NOT FULL) AFT STICK. 


Note 
Since ATM may go off the line during a 


spin, equipment powered by utility hy- 
draulic pressure may not be operable. 


. Throttle — IDLE. 


. When spin rotation stops — Neutralize controls. 


Note 


Because of a possible excessive trim posi- 
tion in pitch and/or roll, it may be neces- 
sary to place the control stick in a near 
neutral position. 


. If spin continues through 15,000 feet above 


terrain — Eject. 


When spin rotation stops maintain neutralized 
controls even though large sideslip angles and 
rolis may be experienced. 


Recovery controls are very powerful 
(effecting recovery in about one turn) 
and it is possible that secondary spins 

in the same or opposite direction may 
result from recovery. In this event, 
neutralize the controls and redetermine 
the attitude and direction of spin before 
attempting further recovery action. 


Note 


Care must be observed during the dive 
after spin recovery that sufficient air- 
speed is obtained to sustain the G of 
the dive recovery. 


Mild engine stalls may be experienced. 


The ATM may stop with resultant loss of 
utility hydraulic functions and secondary 
AC power. 
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LANDING 


This phase of operation is from the initiation of the landing procedure through the 
landing roll. Runway emergencies are presented under the takeoff phase. 


Note 


The canopy should be retained for all 
emergency landings. See canopy retention 
factors under Runway Emergencies in 
this section. 


PRECAUTIONARY PATTERN AND LANDING. 


The precautionary landing pattern is slightly 
larger than. the normal landing pattern, and is 
usually intercepted on base or downwind leg. The 
prime objective in using the precautionary landing 
pattern is to get the aircraft on the runway on 
the first attempt in as safe and effective a manner 
as the situation warrants. A precautionary landing 
pattern could be used in almost all cases of emer- 
gency and when an unsafe condition exists. Be- 
cause of the many variables involved (fype of 
emergency), position and altitude in relation to 
the airfield, existing weather, populated areas, 
approach obstacles, runway length, suitability and 
availability of overruns and/or barriers, etc., it is 
impossible to establish a prescribed precautionary 
landing pattern, The pilot’s evaluation of all factors 
and his judgment will determine the type of pre- 
cautionary landing pattern suitable. Such factors 
as pattern intercept point (downwind or base leg 
entry), aircraft configuration, transition point, 
altitude and airspeed increases above typical land- 
ing pattern positioning, size of the pattern, and 
glide path variations (steeper or more shallow than 
the normal 2.5 to 3 degrees} will have to be 
evaluated. Using this pattern under normal land- 
ing gross weight conditions, he would strive to 


‘ maintain a reduced (constant) power setting, enter 


on a higher than normal base leg (possibly 2500 
feet AGL), slightly farther out than normal, gear 
and flaps dawn prior to turning final, and hold 
approximately 210 KCAS until assured of making 
the runway. In the event of engine failure or fire 
occurring anywhere in the pattern except during 
the flare-out preceding touchdown, the pilot has 
sufficient airspeed to level off and obtain a ciimh- 
ing attitude for ejection. If engine failure or fire 
occurs during the flare portion of the landing 
approach,when the pilot’s chance of survival is 
greatest by staying with the aircraft, sufficient 
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airspeed is available to glide to the runway while 
obtaining the proper attitude for landing. The pilot 
should strive for the normal touchdown airspeed 
with only minor variations from the normal touch- 
down point during precautionary landings. Depend- 
ing on the nature of the emergency, the precau- 
tionary final approach airspeed can be up to 15% 
greater than that computed for a normal approach 
in the normal landing configuration. 


LANDING GEAR FAILURES. 
LANDING GEAR FAILS TO EXTEND NORMALLY. 


If utility hydraulic pressure is available and the 
landing gear will not extend normally, proceed as 
follows: 


1. Airspeed — Below 275 KCAS. 
2. Landing gear handle — DOWN, if possible. 


{f—] Ef necessary, both crew members should 
apply pressure to the gear handle simultane- 
ously in an attempt to get the gear handle 
DOWN. 


3. Landing gear emergency extension handle — 
Pull full aft. 


4. If landing gear handle is stuck in the UP pasi- 
tion, make second attempt to position to 
DOWN. 


It may be possible to move the landing gear 
handle to DOWN after an emergency 
extension, 


5. Yaw the aircraft to engage the main gear down 
locks and pull positive G to engage nose 
wheel down lock. 


6. Landing gear warning light and position 
indicators — Check. 


Check position indicators when yawing the 
aircraft to determine when the spring-loaded 
downlocks are engaged. If the landing gear 
handle cannot be positioned DOWN, an un- 
safe condition will be indicated even though 
the gear may be down and locked, 


7. a. If the landing gear handle is DOWN and all 
gears indicate safe — Reset landing gear 
emergency extension handle full-forward 
and make a normal landing. 


b. If the landing gear handle cannot be posi- 
tioned DOWN — Do not reset landing gear 
emergency extension handle. 


c, Emergency brake — Pull. Make landing 
with antiskid system inoperative. 


If the landing gear handle is jammed in the 
UP position, the landing gear emergency 
extension handle should not be pushed in 
as the landing gear will retract. The emer- 
gency extension handle should not be re- 
set until after landing when ground safety 
pins are installed. 


LANDING GEAR CANNOT BE EXTENDED. 


If all attempts to extend the landing gear fail, 
EJECTION IS NORMALLY THE BEST COURSE 
DF ACTION. Landing with this configuration is not 
recommended. A belly landing is hazardous and the 
hazard is further increased if the bomb bay tank or 
any external tank that cannot be jettisoned contains 
fuel. If a fuel tank ruptures on a belly landing it may 
result in a fuel fed fire. Proceed as follows: 


1. Eject. 


,2. Lf ejection is impossible, and a belly landing is 
unavoidable, accomplish as much of the follow- 
ing as time and conditions permit. 


a. Reduce gross weight and minimize fire 
hazard. 


e Transfer bomb bay tank fuel. 
e Fire all ammunition (if feasible). 


e External stores — Jettison. 
(Retain empty wing tanks.) 


® Expend excess fuel. 


b. "(RF Safety belt and shoulder harness — 
Secure and LOCKED. 


c. Speed brake switch — IN, 


d. Flap lever -— LANDING & TAKEOFF. 
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e. Battery switch ~ OFF. 


f. Touchdown at — 190 KCAS. 


— {F) 200 KCAS (650 
pound fuel remaining). 


Add 3 knots toe speed for each 1000 pounds 


or portion of fuel above 650 pounds. These 
speeds permit touchdown in a near level 
attitude to avoid the nose slamming to the 
runway from a nose high attitude after tail 
contacts runway. 


g. Throttle — OFF at touchdown. 

h. Drag chute — Deploy. 

i. Attempt directional control with rudder. 
ONE MAIN GEAR UP OR PARTLY RETRACTED. 


Landing with this configuration is not recom- 
mended, eject. 


LANDING GEAR DOWN, UNSAFE INDICATION. 


It is possible that an unsafe gear down indication 
may be caused by a malfunction of the indicating 
system. To determine whether the gear or the in- 
dicating system has malfunctioned, use the follow- 
ing procedures. 


1. Airspeed — Below 240 KIAS. 


2. Utility hydraulic system pressure — Check. 


cs 


3, Check four circuit breakers: LG WARNING, 
LG POS, LG WARNING CONTROL and LG 
(HANDLE) WARN LT —IN. 


= 


. Cycle landing gear (complete cycle). 


Place landing gear handle in UP position; when 
gear has fully retracted and locked, place 
handle in DOWN position. 


5, Yaw the aircraft to engage the main gear down 
locks and pull positive G to engage nose wheel 
down lock. 


6. 


- 


Landing gear warning light and position indi- 
cations — Check. 


® Jf a safe indication is obtained, do not re- 
tract the landing gear because subsequent 
extension of all gears may be impossible. 
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@ tithe gear imdicates safe but the rec hgh 
im the landing pew handle remains glumi- 
nated, asstime antispin falure and follow 
appropriate procedure, With the red lgitt 
dhumanated, the antiskid system wall be 
Mmeperalive, 


~~! 


2 still unsafe. pull emergency landing gear ex- 
tension handle und bave gear cheek visualty. 
TP practical. 


Have a gear position check made by the tower 
ana fiv-by, or by another aireraft. Hf gear 
appears safe, make a tormial taacting, 


&. Operate brake pedals. over half pedal travel, 
] f 
several times prior to tinding to relieve brake 
pressure. 


Nate 


After landing, do tot taxa the aireraft, 
Step and have crew chief install funding 
gear pround safety pins. 


Landing Gear Down, Indrcates Safe and Unsafe, LG Handle 
Hlumunated. 


(Wheel Antespan Failures 


lf the dancting gear hance hght and warring hern 
indberte an Uosafe condition. even thangh all three 
fear indications show SAFE DOWN at should be 
assiimed that the anti-spin system did not de-energize 
and the following pracedures should be fallowed: 


J. Landing gear emergency extension handle - 
Pall full aft, 


2, Operate brake pedals, over half pedal travel, 
several times prior ta landing to relieve brake 
pressure. 


NOSE GEAR UP OR UNSAFE, 


If the nose gear remains up or in an mtermediate 
Postian afler all attempts to extend it have failed, 
use the followmg procedsare, 


}. Reduce weight. 


Ff time and vondstions pernut, expend excess 
fuel and fire atl ammunition to lithten the 
aenatt and to miginutve fire hazard. 


2, External stares Jettisan, 


OD DD DD DD Dh SD SD SD SD TD YD | OD BS DS DB BD DS BD DBD SD 


Jettison all external stores, 
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3, WER Safety belt and shoulder harness — 
secure und LOCKED, 

AL Speed trake swueh OUT, 

9. Flap lever LANDING & TAKEOFF. 

6, Battery switch OFF, 

. Fouchdown in center of runway, 


S. Drag chute Degstoy. 


1. LOWER NOSE GENTLY TO RUNWAY AT 
APPROXIMATELY 150 KC AS, 


WARNING 


If the pose falls through it may contact 
the runway with enough forve tu cause 
structural damage to the aircraft and 
possible pilot injury. 


10, After chrectional contralis assured. throttle -- 
OFF. emergency brake handle-PULL. 


Keep feet off brakes when emergeney 
brake handie ws pulled. Brake pressure will 
result in a nose downward mament, 


11. Do net apply brakes unless necessary, 


Use brakes only for directional control unless 
stopping distance is critical. After nose con- 
facts runway, approximately 2500 to 3Oo00 
feet are required to stop an a dry runway with- 
out using brakes, 


NOSE WHEEL NOT CENTERED OR TORQUE LINKS 
DISCONNECTED. 


Pitas suspected that the nose gear is not centered 
after takeoff, aecomphsh the follawing: 


1. Leave handing gear extended. 
2. Have a visual check made to determine if the 


nose gears cocked or the torque links not 
connected, 


ff either or both eonditions exist: 


3. Leave binding gear extended, 
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. Burn out fuel to normal landing gross weight. 
5. Make a normal approach and landing. 


6G 


~ 


. With main gear on runway engage nose wheel 
steering momentarily. 


7, Lower the nose gently to runway at approxi- 
mately 150 knots. 


The aircraft will lurch as the nose wheel casters 
straight ahead; however, the lurch is control- 
lable with rudder, 


Note 


Experience has shown that as weight on 
the nose gear is increased, with the torque 
links disconnected, braking action causes 
nose wheel shimmy to intensify. Foaming 
of runway decreases the intensity of the 
shimmy appreciably. 


NOSE WHEEL TIRE FAILURE. 


If nose wheel tire failed on takeoff, reduce weight 
prior to landing. When landing deploy drag chute 
as soon as possible and gently lower nose wheel to 
runway before speed reduces to approximately 

150 KCAS. On the runway hold full up stabilizer 
to relieve as much pressure as possible on the nose 
wheel. Use differential braking and nose wheel 
steering to maintain directional control. If nose 
wheel steering becomes uncontrollable, it should be 
disengaged. 


TIRE FAILURE DURING LANDING. 


If either main wheel tire failed on takeoff, reduce 
weight, position antiskid switch off and land on 
side of runway opposite failed tire and deploy drag 
chute as soon as possible. If a tire fails on landing, 
position the antiskid switch to off immediately. 
During the landing roll as vibration increases the 
brake should be held and locked on the wheel with 
the failed tire. Use nose wheel steering to maintain 
directional control. 


1. ANTISKID — OFF. 


Do not stopcock the engine, but main- 
tain idle RPM until fire equipment arrives, 
Stopcocking the engine allows fuel to 
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vent in the vicinity of the wheel brake 
area creating a fire hazard. 


Wheel Brake Failure. 


1. Emergency brake — Pull. 


Only three full brake applications available. 
Each reduction in brake pressure bleeds off 
the total amount of hydraulic fluid available. 


TAIL SCRAPE ON TAKEOFF OR GO AROUND. 


Have visual check of arresting hook position made 
prior to landing. ( [F] regardless of caution light 
indication.) 


ARRESTING HOOK EXTENDED. 


1. Make normal landing beyond barrier on ap- 
proach end of runway. 


2. After landing, do not stopcock engine. 


Maintain idle RPM until fire equipment 
arrives to cool hook. Stop cocking engine 
will allow fuel to vent in vicinity of hook. 


The pilot must take into consideration 
that the arresting hook extends well be- 
low the main gear tires in the normal 
landing attitude. 


BARRIER ENGAGEMENT. 


1. THROTTLE — IDLE (OFF FOR FIRE AND 
EMERGENCY BRAKE — PULL.) 


2. EXTERNAL LOAD — JETTISON (if necessary). 


3. DRAG CHUTE — DEPLOY. 


If stores are jettisoned, delay deployment as 
long as possible to minimize possibility of 
stores overtaking aircraft. 


4. ARRESTING HOOK — EXTEND. (Mid field and 
approach end engagement of any barrier should 
not be attempted.) 
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5. Brakes — Apply optimum. 


@ If emergency brake handle is pulled, antiskid 
is inoperative, 


® Ifa main tire fails, antiskid switch — OFF, use 
differential braking and nose wheel steering, 
as vibration increases the brake should be held 
and locked on the failed tire. 


6. Attempt to engage barrier squarely. 


Normally the throttle will be positioned to 
idle which will permit the aircraft to taxi clear 
of the runway after a hook engagement. 


If the throttle is positioned to OF F, accomplish 
as much of the following as possible prior to 
engaging barrier. 


a. Emergency brake — Pull. 
b. "BR Shoulder harness — LOCKED, 


c, Fuel tank selector switch — OFF [997C 
and 1044] N/C/W. 


d, Fuel shutoff switch — SHUTOFF [997C or 
1044] C/W. 


e, Battery switch — OFF. 


When the aircraft is approaching the 
barrier with the nose extremely low, and 
it is imperative that the barrier cable be 
engaged, the brakes should be released 
prior to crossing the cable. 


UTILITY HYDRAULIC SYSTEM INOPERATIVE. 


Landing with the utility hydraulic system inopera- 
tive will involve an emergency extension of the 
landing gear and landing without leading edge flaps, 
speed brakes, nose wheel steering, normal brakes 
and antiskid. 


1. External stores — Jettison as required, 


2. Reduce weight as much as possible. 
3. Landing gear handle — DOWN. 
4 


. Landing gear emergency extension handle — 
Pull full aft. 


5. Yaw aircraft to engage the main gear down 
locks and pull positive G to engage nose wheel 
down lock. 
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6. Landing gear warning and position indi- 
cators — Check. 


7. Flap lever — LANDING & TAKEOFF. 
8. Make normal touchdown, 


9. Drag chute — Deploy (after touchdown). 
10. Throttle — OFF and emergency brake — Pull, 
Note 


Landing lights will become inoperative 
when engine RPM drops below DC 
generator cut-in speed. 


11, Use maximum aerodynamic braking. 


12. Brakes — Apply moderate wheel braking, as 
speed decreases, increase to heavy braking, 
modulate as necessary to maintain directional 
control, 


Only three full brake applications are available. 
Each reduction in brake pedal pressure bleeds 
off the total amount of hydraulic fluid avail- 


able. 


Once the emergency brake system has 

been depleted through repeated applica- 
tions of the brakes, the aircraft is free to 
move if the utility hydraulic system is in- 
operative. Therefore, maintain pedal 
pressure when the aircraft has been stopped 
and do not release the brakes until after 
the aircraft has been chocked by ground 
crew personnel, 


13. Stop straight ahead (do not taxi aircraft), or 
arresting hook switch — DOWN for barrier 
engagement. 


GRAVITY FUEL FEED. 


During operation with AC electrical failure the fuel 
tank boost pumps will be inoperative. Under this 
condition the forward and aft tanks will discontinue 
transferring fuel to the main tank and all internal 
tanks will gravity feed directly to the engine. The 
main tank will feed fuel faster and drop to a level 

of approximately 300 pounds with only a smal! de- 
crease in the forward and aft tank quantities. The 
forward and aft tanks will then gravity feed with 


the forward tank feeding at a higher rate than the 
aft tank. As the fuel heads equalize, the fuel re- 
maining in each tank will gravity feed until all usable 
fuel is consumed. 


In the event a landing must be made with gravity 
fuel feed to the engine as a result of loss of AC elec- 
trical power or any other conditon that makes the 
boost pumps in tanks containing fuel inoperative 
proceed as follows: 


1. When descent is initiated: 


a. [f fuel quantity in the main tank is above 
1100 pounds (fuel low level caution light 
not illuminated) and a descent and landing 
can be completed with this fuel, proceed 
with a normal descent and landing. 


b. /f fuel quantity in the main tank is below 
1100 pounds (fuel low level caution light 
illuminated) or a penetration descent is 
necessary and main tank fuel marginal for 
completing a landing: 


(1} Avoid perceptible decelerations and 
large negative pitch angles as these will 
uncover the aft gravity feed ports and 
may cause interruption of aft tank fuel 
flow. 


(2) Make descent at a speed of 250 KIAS 
or less, 


(3) Extend landing gear at any speed below 
225 KIAS in the landing pattern. 


(4) Extend flaps when below 200 KIAS 
on short final, 


(5) Do not use speed brakes when in 
landing pattern in order to prevent 
sudden deceleration and interruption 
of fuel flow. 


Note 


A normal landing can be accomplished 
even though the CG may be aft of the per- 
missible CG limit. The aireraft will have 
positive stability, however, caution should 
be used to avoid abrupt control move- 
ment or uncoordinated maneuvers. 


CG OUT OF LIMITS. 
AFT CG, 


A landing can be accomplished even though the CG 
may be aft of the permissible CG limit. If unable to 
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correct an aft CG condition before landing, pro- 
ceed as follows: 


1. External stores — Jettison as required. 
2. Avoid large control movements. 
3. Make a power on flat approach, 


4. Avoid any abrupt flare action and be alert to 
correct nose pitch-up after touchdown. 


FORWARD CG. 


A landing can be accomplished even though the CG 
may be forward of the permissible CG limits. If un- 
able to correct a forward CG condition before land- 
ing proceed as follows: 


1. Make a power on flat approach. 


2. Avoid large control movements and any abrupt 
flare action, Keep pumping action to a mini- 
mum, 


3. After touchdown the nose will tend to fall 
through at higher than normal speeds. 


ONE FULL WING PYLON TANK OR EQUIVA- 
LENT WEIGHT STORE. 


If one wing pylon tank fails to feed or a heavy 
store is retained, an asymmetrical load condition 
will result. See Flight with Asymmetrical Loads in 


section VI. 


With one full 450 gallon wing pylon tank, 
or equivalent weight store, and trailing 
edge flaps retracted full lateral control is 
required to hold wings level at 200 KCAS, 
At lower speeds lateral control is insuffi- 
cient to hold wings level. If store cannot 
be jettisoned, and trailing edge flaps can- 
not be extended, add 20 percent to 
pattern and landing speeds. 


1, External tanks — Jettison as required. If 
landing with retained store, retain tank, 


2. If tanks are not jettisoned proceed as follows: 


a, Determine best controllable approach speed. 
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b. Make precautionary base leg {make turns 
away from heavy wing). 


c, Increase pattern and landing speed 10 per- 
cent above airspeed required for gross 
weight. 


d. Drag chute — Deploy at normal speed. 


e. Complete normal landing procedure. 


FLAPS UP. 


1. Reduce weight. 
2. Flap lever ~- HOLD TE FLAPS. 


The HOLD TE FLAP position will prevent 
unexpected movement. 


3. Increase pattern and landing speed 15 percent 
or appropriate proportion for partial TE flap 
extension. 


4, Approach at 2.5 or 3.0 degree glide slope. 


Prior to landing, check for full travel of 
the rudder pedals. If flaps fail to extend 
due to failure of the airspeed sensing 
switch, the rudder stops will not retract 
and the rudder travel caution light will 

not illuminate. Under this condition, direc- 
tional contro! in a crosswind condition 
will be marginal unless the RUDDER 
CONTROL C/B is pulled. 


VERTICAL SPEED BRAKES EXTENDED, 


1. Land with minimum fuel. 

2. Use a flat approach using a slightly lower than 
normal pitch attitude. Increase normal touch- 
down speed by 10 percent. 


3. Lower nose immediately. 


Note 


Due to the vertical speed brakes being 
extended the drag chute and wheel 
antiskid may not be available. 
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FORCED LANDING. 


FORCED LANDING/DECISION FACTORS. 


Forced landings are dangerous and should be attempted 
only under ideal conditions. 


EJECTION IS NORMALLY THE BEST COURSE 
OF ACTION. The following instructions are pre- 
sented as a guide. 


Forced landings should not be attempted by 
pilots who are not proficient in simulated 
forced landing approaches in this aircraft. 


Forced landings should not be attempted at 
night, dusk or dawn, regardless of weather or 
field lighting. 


Forced landings should not be attempted un- 
less ideal weather conditions exist. Cloud cover, 
ceiling, visibility, turbulence, surface winds, 
etc., must not impede in any manner the estab- 
lishment of proper forced landing pattern. 


Forced landing should not be attempted where 
approaches have obstacles or are over heavily 
populated areas. 


Forced landing should not be attempted on 
other than a prepared or designated suitable 
surface. 


Forced landings should not be made unless the 
landing gear is fully extended. Investigation 
has shown that even when landing on reason- 
ably rough terrain the extended gear absorbs 
the initial impact and results in less pilot injury 
and aircraft damage. 


Forced landings should not be attempted with- 
out fully extended trailing edge flaps. Without 
trailing edge flaps the lift required for round 
out at flame-out descent rates necessitates a 
dangerously high angle of attack with preb- 
ability of severe damage in landing. 


Air start attempts should be completed before 
high key is reached so that complete attention 
may be devoted to accomplishing a successful 
forced landing pattern. Further airstart at- 
tempts down to low key may be made, pro- 
vided that primary attention is devoted to 
proper execution of the forced landing pattern. 


Do not continue attempting air starts after 
low key is reached as successful completion of 
forced landing requires complete attention. 
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This does not preclude air start attempts 
when flame-out occurs below low key. 


® Forced landings should not be attempted 
when a satisfactory ‘““High Key” or “Low Key” 
cannot be achieved. 


® Forced landings should not be attempted or 
continued if optimum airspeed cannot be 
maintained. Airspeed is critical. If it falls be- 
low optimum, considerable altitude will be 
lost in attempting to regain it. If below opti- 
mum after low key successful completion of 
the landing is unlikely. 


e@ Forced landing should not be attempted if at 
any time during the approach, conditions do 
not appear ideal for successful completion of 
the landing. Eject no later than base leg 
altitude. 


FORCED LANDING PROCEDURE. 


The forced landing pattern shown in figure 3-9 was 
developed from flight test. The ideal high key point 
is 12,000 feet above runway elevation. If more than 
5000 pounds of fuel remain, the high key altitude 
must be increased 2000 feet. A minimum high key 
of 10,000 feet can be used with less than 1000 
pounds of fuel remaining; however, a tighter than 
normal pattern (approximately 45 degree bank) 
will be required. 


Configuration. The glide to high key is accomplished 
with aircraft clean (i.e., external stores jettisoned, 
speed brakes closed or in trail, TE flaps retracted, 
landing gear up and RAT extended). The retracted 
TE flaps will provide maximum distance in straight 
gliding flight. At high key, both the landing gear 
and TE flaps are extended. This configuration is 
established early in the pattern to provide optimum 
control and to permit adjusting the pattern while 
there is still altitude to work with. It avoids trim 
change, sudden increase in rate of descent and dis- 
traction from the touchdown point during the more 
critical phase of the pattern. The fully extended 
TE flaps provide optimum control in the turning 
pattern and in the ideal pattern of 30 - 40 degree 
bank where slight G is involved, the increased lift 
from full TE flaps more than offsets the increased 
drag and the rate of descent is reduced. Full TE 
flaps are required to provide the necessary lift for 
round out. Partial TE flap settings should not be 
used as they do not offer any increase in perform- 
ance in the spiral or turning portion of the pattern 
and will increase the rate of descent during straight 
unaccelerated flight. 
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Trailing edge flaps will retract automatically 
if speed is increased to approximately 275 
KCAS and an excessive sink rate may de- 
velop. Flaps will not extend until speed is 
reduced to approximately 260 KCAS. 


Pattern and Technique. Although a windmilling engine 
will normally provide hydraulic pressure at recom- 
mended glide speed the volume output is not suffi- 
cient for the landing phase, therefore the RAT must 
be extended. The RAT alone will supply adequate 
hydraulic power for flight control down to approxi- 
mately 70 knots. The turn from high key should be 
initiated when the aircraft crosses the approach end 
of the runway in order to actually have the turn 
established by the intended touchdown point. 
Appropriate speed should be maintained throughout 
the pattern and position and altitude regulated by 
bank angle. High ambient temperatures (above 85° F) 
increase the rate of descent due to the higher true 
airspeed for a constant indicated speed. A helpful 
technique, used during flight test to aid in hitting 
the desired touchdown, involves checking that 25 
percent of the high key altitude is lost during each 
90 degrees of the 360 degree pattern. This technique 
requires that if a 90 degree check point relative to 
the runway heading is reached at too high an alti- 
tude, the aircraft is rolled out and flown straight 
until the desired altitude is reached. If the altitude 
is too low, the turn is tightened to reach the next 

90 degree check point at the desired altitude. 


Prolonged bank angles of greater than 45 
degrees increase the rate of descent dras- 
tically and should be avoided particularly 
after low key. The proper speed is very 
important throughout the pattern and 
critical at the 1000 foot point when the 
wings are level and decreasing the rate of 
descent is initiated. Round out, or attempts 
to check rate of descent should not be 
attempted while still in a banked attitude 
as rate of descent will not be checked and 
airspeed may be lost. 


The aircraft should be lined up with the runway 
with wings level at approximately the 1000 foot 
point. Start to reduce rate of descent at this point. 
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~ FORCED LANDING 


--'¥O ACHIEVE HIGH KEY: 


: 1. 


External stores — Jettison. 


WARNING 


Airspeed is critical. If it falls below 
optimum, considerable altitude will 


WINDMILLING OR FROZEN ENGINE 
360° APPROACH 


NOTES 
* Altitudes cre above runway elevation. 
* Add 2000 feet to High Key for more 


2. Rat — EXTEND.. . be lost in attempting to regain it. than 5000 LB of fuel. 

3. Speed brakes — IN. se legn cixe If airspeed is below optimum after © Add 3 knots to speed for each 1000 
4. Clean glide speed -| IF] 255 KIAS low key, successful completion of LB of odditional weight. 

-1 FeO AA the landing is unlikely. If airspeed 

f ode onyard—Attach. 


exceeds 270 KIAS, flap blow up 
may occur making pattern more 
hazardous. 


[1038] NéC/w 


. Ideal High Key—12000 FT. 

. LG hondle—DOWN, 

. LG emerg ext handle—Pull full aft. 

. Flap lever— LANDING & 
/TAKEOFF/, maintain airspeed. 

220 KIAS. 

(F].225 KIAS 


son oO 


10. Airspeed— { 


Bank angle, approx 40 degrees. 


11, First 90 degrees — 9000 Fr. 
1 Maintain appropriate airspeed. 


"an, 


ee, 
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12. Low Key—6000 FT. 
Maintain eppropriate airspeed. 


20. Battery switch — OFF, 
after aircraft stops. 
A. Maintain directional control. 


18, Emer broke handle — Pull, 
17. Drag chute — Deploy. 
16. Touchdewn. j 


5. Final approach 7000 FT, wings level, 
Then start to decrease rate of descent. 


i ~, 
$ ; 
ier WARNING 
; a Nose wheel steering will be inoper- 
i ative under actual flame-out conditions. 
L—_ y 
Py a 
Figure 3-8 
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The preceding comments and procedure apply to 
the situation where sufficient altitude exists to per- 
mit attaining high key. If the decision is made to 
land when high key cannot be attained, pick up the 
pattern at the highest altitude possible, but not 
lower than low key. The decision for LG and TE 
flap extension would then be determined by how 
well you are doing in establishing the prescribed 
pattern. The important factors are: (1) In straight 
gliding flight retracted flaps will stretch the glide; 
(2) Extended landing gear increases rate of descent; 
(3) In the turning pattern extended TE flaps reduce 
rate of descent and improve control with the landing 
gear either extended or retracted. 


SIMULATED FORCED LANDING. 


Since flame-out descents are simulated by a thrust- 
drag configuration equivalent to a windmilling or 
frozen engine, the speed brakes are fully opened 
and the thrust set at the proper level. However, 
since the top and bottom speed brakes close when 
the landing gear is extended, a lower thrust setting 
is required with the landing gear down than with 
the gear up and all four speed brakes extended. 
Therefore, in the gear down portion of the pattern, 
idle thrust should be used. Leading edge flaps will 
not be movable during actual flame-out conditions, 
therefore, simulation should be accomplished with 
them in the “CRUISE AND MANEUVER” position. 
(Buffet may be encountered earlier and a slightly 
higher attitude will be required during round out, 
especially at higher gross weights.) “CRUISE AND 
MANEUVER” is used because the flaps will nor- 
mally be in this position. The “CRUISE AND 
MANEUVER” position can be held by pulling the 
LE FLAP circuit breaker while the flaps are in the 
“CRUISE AND MANEUVER” position and prior 
to extending the TE flaps. Stability Augmentation 
will be inoperative during actual flame-out landings 
and as the tape instruments will also be inoperative 
the standby airspeed indicator, the standby attitude 
indicator and altimeter should be used. The two 
configurations for the simulated forced landing are 
as follows: 


To Achieve High Key or Intercept Pattern. 


a. RAT — Simulate extension (touch lever), 
b. Speed brakes — OUT, 
c. Throttle — 85 percent RPM. 


d. Flap lever - CRUISE & MANEUVER. 
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To Accomplish the Turning Pattern. 
a. Speed Brakes — OUT. 
b. Throttle — IDLE. 


c. LG DOWN (top and bottom speed brakes will 
retract). 


d. Flap lever - LANDING AND TAKEOFF, 
Note 


When initiating a go-around from the simu- 
lated forced landing pattern, allow suffi- 
cient time for engine acceleration from 
IDLE to MILITARY THRUST, approxi- 
mately 6 seconds. 


DITCHING. 


All emergency survival equipment is designed as part 
of the escape system and is carried by the pilot dur- 
ing ejection. There is no advantage in riding the 
aircraft down, therefore ditch only as a last resort. 
The following is provided as a guide in the event 
that ejection is not possible and ditching is unavoid- 
able. 


a. Distress procedure — Radio, IF F/SIF. 


b. Aircraft configuration — clean, flaps — 
LANDING & TAKEOFF. Landing gear — UP, 
external stores — Jettisoned, speed brakes — 
IN. 


c. Oxygen diluter lever — 100% OXYGEN, 


When the diluter lever is set at 100% OXYGEN 
the regulator is a suitable underwater breathing 
device and may be used for temporary under 
water survival in the event you are delayed in 
escaping from cockpit. It is essential that the 
oxygen mask be tightly strapped in place. 

The bailout bottle cannot be used under water. 


d. "@F Disconnect all personal leads except 
oxygen. 


e. "WR Safety belt and shoulder harness — 
Secure and LOCKED. 


f. Pull helmet visor down and auxiliary 
canopy handle — Actuate and pull up. 


The canopy will jettison without arming the 
seat. 


T.O. 
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Battery and generator switches — OFF. 


Use normal approach and touchdown, 
throttle — OFF at touchdown. 


Unless wind is high or sea is rough, plan ap- 
proach heading parallel to any uniform swell 
pattern, and try to touchdown along a wave 
crest or just after the crest passes. If wind is 
as high as 25 knots or surface is irregular, the 
best procedure is te approach into the wind 
and touchdown on the falling side of a wave. 
Do not stall the aircraft at the time of 
contact. 


"HB When forward motion stops, open 
safety belt remove parachute, and disconnect 
oxygen. 
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j. Exit from cockpit. 


Do not jeopardize your escape from the 
aircraft attempting to retrieve the survival 
kit. 

EMERGENCY ENTRANCE, 

See figure 3-10. 

ABBREVIATED CHECKLIST. 


Your emergency procedure abbreviated checklist 
is contained in T.O. 1F-105D-1CL-1. 


Ch hh tte te he he he he he he 
EMERGENCY ENTRANCE 


WARNING * If leg braces are up, disarm rocket cate- 

* Ground crew must remain alert to the pult by disconnecting the hoses at the 
possibility of crewmember jettisoning the quick disconnect couplings located an 
canopy. the right side of the ejection seat frame 


. \ ee ‘braces are up, on aircraft [945] just above the leg brace pivot point. Cut 
CANOPY ACTUATOR Phy disarm catapult by cutting hose, hose if unable to disconnect. 
RELEASE BUTTON STAND CLEAR OF OPEN END OF HOSE! 


EXTERIOR 
CANOPY LIFT 


“ae 


EXTERIOR 
EXTERIOR 
cyt OE CANOPY JETTISON 
NORMAL ENTRANCE MANUAL ENTRANCE 


‘ : 1. Exterior canopy lock lever — Raise. 
1. Exterior canopy lock lever — Raise. : 

2. Exterior canopy actuator release button — Depress. 
2. Exterior canopy control button — Depress. 3. Raise canopy manually. 


CAUTION: Hold canopy open as uplocks are not provided. 


. Push latch and open cover. 


EMERGENCY ENTRANCE . Exterior canopy jettison handle — Pull out 6 feet. Stand clear of 


canopy. [F] Both canopies will jettison. 


IN THE EVENT NORMAL OR 
MANUAL ENTRANCE IS 
NOT POSSIBLE OR FEASIBLE. 


CANOPY CANNOT BE JETTISONED — strike plastic along its edge 
attachment with the pointed end of a fireman's pike axe to produce a 
series of punctures outlining an escape hole. Strike punctures with 
broad edge of axe to open escape hole. 


WHEN ACCESS TO COCKPITS IS GAINED tion shall be exercised any time parachute is 
1. Disconnect pilot's personal equipment leads. handled. Ensure that safety pin, streamer, and 
dust cap are always engaged in cable assem- 
bly to prevent deployment gun being dis- 
charged when cable assembly is not connected 


2. Open seat safety belt. Shoulder harness will release and 
on aircraft [1083] C/W the leg lanyards will also release. 


3. Disconnect parachute firing cable from parachute de- to actuator on ejection seat. Hold parachute 
ployment gun actuator and unstrap parachute by releasing so that barrel of deployment gun points away 
the breast strap and the two crotch strap ejector snaps from all personnel and towards a suitable 
[1038] C/W. parapet in case of discharge. 
WARNING [1038] C/W 
The force-deployed parachute contains a bal- 4. Pull emergency release handle on right side of survival 
listically fired) deployment gun. Extreme cau- kit to disconnect kit from parachute. 


Figure 3-9 
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Section IW 


CREW DUTIES 


Not applicable to this aircraft. 
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Section WY 


OPERATING 


LIMITATIONS 
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MINIMUM CREW REQUIREMENTS. [F) 


The minimum crew is one pilot who shall occupy 
the front cockpit. When a pilot occupies the rear 
cockpit as a crewmember the pilot in the front 
cockpit is in command. 


INSTRUMENT MARKINGS. 


This section includes the limitations that must be 
observed for the safe and efficient operation of the 
engine and aircraft. Markings on instruments form 
apart of these limitations; however, they are not 
repeated in the text and must be referred to on the 
instrument marking page (figure 5-1). Where neces- 
sary, further explanation of the instrument 


Autopilot Restrictions. . . «6 » «© « ©» » SY 
Bomb Bay Door Restrictions. . . . ... . 59 
Gun FiringGimtta 2 a ew ee ce tk aw SO 
Gunnery Tow Systems. . . ...:... 59 
Air Refueling Restrictions. . . . . . 1. . . &T1 
Center of Gravity Limitations . . . . . . . 5141 
Weight Limitations . . . 2. 2. 2. es «  « 542 
Emergency Flight Control System . . . . . . &193 
Takeoff Restrictions — Military Thrust . . . . 5-13 


markings are covered in the text of this section un- 
der the appropriate heading, 


ENGINE LIMITATIONS. 


Normal engine limitations are shown in figure 5-1. 
MAXIMUM THRUST (afterburner thrust) is that 
obtained by placing the throttle full-forward and 
outboard for afterburner operation. MILITARY 
THRUST is that obtained by placing the throttle 
full-forward and inboard (nonafterburning). MAXI- 
MUM CONTINUOUS THRUST is defined as the 
thrust obtained at 575°C EGT, WATER INJEC- 
TION THRUST is obtained with the throttle in 
maximum thrust (full afterburner) and injecting 
water into the engine. 
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INSTRUMENT MARKINGS pasep on sp-4 FUEL 


TACHOMETER 

106.5 Per Cent Maximum allowable 
M8 85.0-98.0 Per Cent Normal operating range 

68,0 -71.0 Per Cent Normal Idle 
68.0-78.0 Per Cent Emergency Idle 


EXHAUST GAS TEMPERATURE 
tm 400°C MAX Starting 
me 50°C MIN Operating 
Mi 50°C to 575°C Continuous 
qm 575°C MAX Continuous 
635°C MAX 5 minutes, MIL THRUST on ground 
20 seconds, MAX THRUST on ground 
30 minutes, MIL THRUST in flight 
15 minutes, MAX THRUST DRY in 
flight 
650°C MAX Two minutes during and just after accel 
or A/B starts above 25000 feet. Note: 
The two minute time interval begins 
immediately after forward throttle 
motion is stopped. 
660°C MAX One minute MAX THRUST WET during 
takeoff. (Note: This time interval applies 
only during the two minutes immediately 


NOTE 


RPM should be increased 
Steadily during start to 68.0 
to 71.0 percent, without 
hang up, within one minute 


C ioe | 100 3 4 OVERTEMP after forward throttle motion is stopped). 
LIGHT mmmgi675°C MAX Zero to five seconds DRY during and just 

es \ Se 660°C after accel or A/B starts above 25000 

} , feet. Thirty seconds WET during takeoff. 

READS “OFF” WHEN (Note: Both time intervals apply only 


during the two minutes immediately after 
forward throttle motion is stopped). 


| 340°C idle MAXIMUM 


OIL PRESSURE GAGE 


POWER IS OFF 


Gm 35 psi Minimum during idle 
35-40 psi Caution 

ME 40-50 psi Normal 

Ga 80 psi Maximum for short periods 


during takeoff and climb. 
NOTE: Allowable fluctuation 5 PS! within normal range. 


OIL PRESSURE CAUTION LIGHT 


ON Between 39 and 23 PSI on decreasing pressure 
OFF Between 28 and 45 PSI on increasing pressure 


FUEL FLOW INDICATOR 


FUEL Gl 700 pph Minimum 
FLOW - MME 700-20200 pph Normal 
Gm 20200 pph Maximum 


NOTE: When throttle is retarded to IDLE, gage 
may indicate 625 PPH momentarily. 


PPH X 1000 


, 5 
4, 
Wh \\\\\S 


Figure 5—1 (Sheet 7 of 2) 
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PRIMARY ONE HYDRAULIC SYSTEM PRESSURE 


Mmm 2850-3150 psi Normal 
wm «3150-3500 psi Momentary permissible range 
Samm 83500 psi Maximum 
3300-3700 psi Normal for emergency system 
[1049] N/C/w 
PRIMARY TWO HYDRAULIC SYSTEM PRESSURE 
mmm 2850-3150 psi Normal 
"3150-3500 psi Momentary permissible range 
Se 3500 psi Maximum 
[1049] C/W 3300-3700 psi emergency 
UTILITY HYDRAULIC SYSTEM PRESSURE 
@mme 2850-3150 psi Normal 
Psi x 1000 ot ms = 3150-3500 psi Momentary permissible range 
Gam 8 3500 psi Maximum 
DISPLACING GEAR PRESSURE INDICATOR 
a OO psi Normal when carrying bomb 
bay tank or MN-1A 
DISP. GEAR 0-50 psi Initiator release 
ie Slow to 600 KIAS at 1-1.5G 
Ga =50-190 psi Normal release all modes 
Slow to 600 KIAS at 1-1.5G 
mums 190-300 psi Normal all modes 
@ems 300 psi Maximum 
250 psi Ground check 


Goge tolerance 25 PSI 


Figure 5—1 (Sheet 2 of 2) 
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GROUND OPERATING LIMITS. 


1. During ground operation, do not extend the 
duct plugs to full forward position, when en- 
gine speed is greater than 80 percent RPM. 


2, Engine runup. 


a. Aircraft restrained with chocks only [use 
6-inch chocks (minimum) and apply full 
brakes for runup}. Do not check after - 
burner. 


b. Aircraft restrained with cable — Light after- 
burner at normal minimum afterburner 
throttle position, then advance throttle. 


3. Speed brakes must be in their normal sched- 
uled position speed brake switch — IN, except 
during speed brake check. 


4. Operation at Military Thrust will not exceed 
5 minutes. 


5. Operation at Maximum Thrust, dry or with 
water injection, will not exceed 20 seconds, 
Operation may be repeated as often as re- 
quired provided non — A/B operation is 
selected for a 5-minute cooling period. 


EFFECTS OF HIGH EGT ON ENGINE LIFE. 


Operation of the engine for extended periods at 
high thrust and EGT levels is the primary cause of 
damage to hot section components. Operation in the 
EGT range above 575°C should be avoided as much 
as possible, 


ENGINE ACCELERATION LIMITS. 


Acceleration time from IDLE to maximum RPM at 
sea level static conditions should not be more than 
15 seconds. Normal engine acceleration occurs in 
approximately 6 seconds. During start, the engine 
should accelerate to 68.0 to 71.0 percent, without 
hangup, within 1 minute. 


ENGINE OVERSPEED LIMITS. 


Maximum permissible engine speed is 106.5 percent 
RPM. Any engine speed in excess of 106.5 percent 
RPM should be noted in APTO Form 781, and the 
engine visually inspected for damage. Speed in ex- 
cess of 108.0 RPM will necessitate engine overhaul. 


EXTENDED AFTERBURNER RANGE LIMITS, 


1. Use of extended A/B range (85 to 93 percent 
RPM) is limited to air refueling only between 
15,000 and 38,000 feet. 


Between 15,000 and 25,000 feet with the 
throttle at the minimum A/B stop some vibra- 
tion or instability may oecur. An increase in 
RPM of several percent will eliminate it. Use of 
extended A/B range below 15,000 feet may 
cause engine surges or stails. 


2. Do not attempt an A/B light-up when throttle 
is in the extended A/B range as flame-out may 
oceur. 


3. Do not use extended A/B range when operat- 
ing on the emergency fuel system as the A/B 
may blow out. 


4. Afterburner operation below 15,000 feet aiti- 
tude is limited ta the range of 93 percent to 
maximum permissible RPM. 


WATER INJECTION LIMITATION. 


Water injection will be used only during takeoff be- 
low 8000 feet in ambient temperatures of 40°F 
(4.4° C) and higher. 


ALTERNATE FUEL RESTRICTIONS. 
Fuel Grade Properties and Limits. 


Alternate fuels are defined as fuels which may be 
substituted far the recommended fuel with possible 
restriction to aircraft performance. Alternate fuels 
will not cause permanent damage to the engine or 
fuel systems; however, they may require engine re- 
trim. Figure 5-2 lists fuel in order of preference. 


Note 


Aviation gasoline and JP-4 fuel mixed in 
any proportion are suitable for continuous 
operation from an engine performance 
standpoint. However, the use of aviation 
gasoline must be restricted fo emergency 
evacuation or one-time ferry-type missions 
to minimize undesirable lead deposits in 
the engines and to avoid damage to the en- 
gine driven fuel pump due to the poor lub- 
ricating properties of aviation gasoline. 


FUEL HATO 

TYPE SYMBOL 
Wide Cut 
Gasoline 


Kerosene 


ALTERNATE. 


Aviation 
(AY 
EMERGENCY Plus 
3% Grade 


FUEL GRADE PROPERTIES ana 1imits 


US UNITED SPECIFIC 
MILITARY KINGDOM GRAVITY 
SPECIFI- SPECIFI- (MAX-MIN 
CATION CATION AT 60°F) 


Wide Cut 
}aecommeoe | po | ro MIL-J-5624 DERD 2486 0.802-0.721 
Comm. 
Jet B 
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0.802-0.751 
0,829-0.775 


DERD 2494 


MIL-G-5572 
— 96 MIL-G-5572 


1100 Oil 


@) Prior to using commercial fuel, obtain freeze point 
from vendor or airline supplying fuel. Exercise 
caution if you suspect or observe improper fuel 
handling procedures, If there is any indication 


ee /130 F-18 MIL-G-5572 
115/145 MIL-G-5572 


that cleanliness is not up to standard, a fuel 
sample should be taken in a glass container and 
observed for fogginess, presence of water or rust. 


Follow climb restrictions. 


DERD 2488 


© Avoid flying at altitudes where OAT is below the 
freeze point of the fuel, 


@®) Average value-limits are not controlled by speci- 
fication, 


Figure 5-2 


Use of approved kerosene type alternate fuels will 
not adversely affect engine performance. Generally 
the full takeoff rating will be more readily available 
with the denser kerosene type fuels while aircraft 
range performance will be at least as good or slight- 
ly better than with JP-4. With cold fuel, ground 
starts and restarts at high altitude may be slower 
and less consistent with the denser fuels such as 
JP-5. Only during use of aviation gasoline (AVGAS) 
will it generally be necessary to retrim engines to 
obtain the full takeoff rating. It is recommended 
that, if a landing is made at a base having only avia- 
tion gasoline available and no facilities for engine 
retrimming, only enough fuel be loaded to accomp- 
lish a one-time flight to a base where JP-4 is avail- 
able. The engine operating limitations discussed 
under Engine Limitations, in this section, also ap- 
ply to alternate and emergency fuels. 


Gasoline and JP-4 fuel mixtures that contain less 
than 10% gasoline in all fueled tanks have no climb 
rate limitations. When fuel mixtures containing 
more than 10% gasoline are used, do not exceed 
5000 feet/min. rate of climb above 1500 feet 


altitude when fuel temperature is above 80° F. The 
fuel tank and vent system is not designed to handle 
high vapor pressure fuel. As a result, excessive fuel 
venting will occur coupled with the buildup of high 
internal tank pressures which may cause damage to 
the fuel system. 


The OAT is approximately 25°C (45°F) degrees 
above ambient static air temperature at Mach 0.8 in 
ambient air colder than -40°C. This higher tempera- 
ture is due to airspeed ram effect. The ram heating 
effect also maintains the airfumes and fuel, a like 
number of degrees above ambient static tempera- 
ture. Therefore, flights through -54°C (-65° F) am- 
bient static temperature at 0.8M will result in fuel 
tank temperatures approaching -25° C (-20° F). To 
insure boost pump and engine fuel feed system per- 
formance, aircraft altitude should be adjusted to in- 
sure flying with the OAT above the fuel freeze point 
when using alternate fuel grades. 


JP-4 is the only fuel which presently contains an 
anti-icing additive to prevent fuel filter icing, due to 
moisture in the fuel. 
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The fuel flow indicator measures volume per hour 
flow, but presents the pilot with a pound per hour 
indication. The use of the higher density fuels will 
result in a fuel flow indication that is somewhat 
lower than the actual flow; however, speed and 
range will not be affected. Conversely, lower den- 
sity fuels (AVGAS) will present a fuel flow indica- 
tion that is somewhat higher than the actual flow; 
however, in this case, speed will not be affected but 
range will be reduced by a factor of approximately 
4% percent due to the lower heating value of the fuel 
on a volume basis. The fuel quantity gage system 
will read approximately 1 percent higher when us- 
ing aviation gasoline. Fuel quantity gage system er- 
ror will be negligible when other alternate fuels are 
used. 


FUEL SYSTEM LIMITATIONS. 
FUEL TANK SELECTOR SWiTcH. EF) 


The fuel tank selector switch will be positioned 
from the front cockpit only. Care must be exercised 
to make certain that the switch is in the exact center 
of the selected detent position. The mechanical link- 
age between the front and rear switches is such that 
the detent is not easily felt in the rear cockpit. 


AIRSPEED LIMITATIONS. 
Note 
Speeds indicated on the AMI are in KCAS. 
MAXIMUM SPEED. 


For maximum allowable airspeed refer to figures 


&—-5 and 5—7. 


The maximum allowable speed marker on 
the AMI indicates maximum aliowabie 
Mach number as a function of altitude. 
This marker is not correct at the present 
time and should not be used to determine 
the maximum safe speed. 


MINIMUM SPEED. 
For minimum speeds for various gross weights refer 


to figure 6-1. 
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LANDING GEAR. 


1. Landing gear retraction speed, 240 KCAS maxi- 
mum until locked up. 


2. Landing gear extension speed, 275 KCAS maxi- 
mum. If it becomes necessary to fly prolonged 
periods with gear extended, flight shall be limit- 
ed to 275 KCAS at 1G. 


DRAG CHUTE. 


Drag chute deployment limitation is 200 KCAS 
maximum. 


RAM AIR TURBINE. 
Ram air turbine extension limitations. 
1. Below 20,000 feet, 575 RCAS maximum. 
2. Above 20,006 feet, Mach 1.3 maximum. 
REFUELING PROBE. 


Air refueling probe extension limitations, 400 KCAS 
maximum. 


TRAILING EDGE FLAPS. 


1. Trailing edge flaps extended 100 percent, 275 
KCAS maximum. 


2. Operation of more than two complete cycles 
(one cycle being from full UP to full DOWN 
and return to full UP) of the trailing edge flaps 
in any 30-minute period during flight should 
be avoided. (Insufficient cooling time for the 
electric actuators will shorten their total life.} 


3. When reversing the motion of the flaps, a delay 
of approximately 5 seconds should be observed. 
(Sudden reversal of flap operation will overload 
and burn out the current limiting fuses.) 


LEADING EDGE FLAPS. 


1, Leading edge flaps extended more than 40 
percent, 500 KCAS maximum, 


2. Leading edge flaps extended from 0 to 40 
percent, 730 KCAS maximum. 


VARIABLE AIR INLET SYSTEM. 


For maximum speed limitations with variable air 
inlet system inoperative, refer to figure 54. 


CANOPY SPEED RESTRICTIONS. 


1. Canopy operation, open or closed at taxi speeds 
up to 40 knots relative wind, is limited to the 
range between fully closed to 15 degrees open. 


2. Canopy operation, open or close beyond the 
15-degree position, must be accomplished with 
the aircraft stopped. 


3. © Aircraft may be taxied with the canopy in 
any static position between fully open to fully 
closed at relative wind speeds up to 65 knots. 


4, (F) Aircraft may be taxied with the canopy in 
any static position between 55 degrees open to 
fully closed at relative wind speeds up to 50 
knots; at positions above 55 degrees, the open 
canopy is affected by side loads that may re- 
sult in excessive hinge mechanism wear and 
failure. 


JARRIER ENGAGEMENTS. 


Mid-field and approach end engagements of any bar- 
rier should not be attempted. 


Note 


Barrier cables may be damaged to the point 
of failure by the rims of aircraft wheels. 
When suspected tire failure occurs, pilots 
should consider releasing the brakes when 
sliding over barrier cables. This will reduce 
the amount of damage to the cable, and 
brakes can be re-applied when the aircraft 
wheels have passed over the cable. 


BRAKE AND TIRE LIMITATIONS. 


When the tires of an aircraft become overheated 
from taxiing, or from heavy braking, they may dis- 
integrate with explosive violence, often accompanied 
by fire. When tires and brake housings become heat- 
ed to the point where a hand cannot be held on 
them, further operations should be suspended until 
the heat has dissipated. Cooling time will vary, de- 
pending on ambient conditions, and may take up to 
3 hours. When heat builds up from extended taxiing 
or prolonged application of light braking during 
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taxiing or landing, delay subsequent operation until 
the hand can be held on the tire and brake housing. 


Note 


Taxi distances of 15,000 feet will produce 
heat. in this area. 


Figure 5-3 should be used to determine the cooling 
period necessary before subsequent operation as fol- 
lows: 


1. If braking falls in the DANGER zone: 


a. Lf possible, taxi aircraft clear of runway, oth- 
er aircraft, and personne}. This distance 
should be held to an absolute minimum. 


b. Request firefighting equipment as tire blow- 
out and fire are imminent. 


e. Evacuate aircraft and leave the vicinity im- 
mediately. 


Keep forward of aircraft. 
2. If braking falls in the WARNING zone: 


a. Tire blowout and fire are possible, proceed 
as for danger zone. 


3. If braking falls in CAUTION zone: 


a. Delay subsequent takeoff by the amount of 
time indicated and your hand can be held on 
tires and brake housing. 


4. If stop falls below the CAUTION zone: 

a. Subsequent takeoffs can be made providing 
the hand can be held against the tire and 
brake housing and total taxi distance will 
not exceed 15,000 feet. 

PROHIBITED MANEUVERS. 
1. Intentional spins are prohibited. 
2. Any maneuver resulting in negative G loads ex- 


ceeding 2 seconds, should be avoided as engine 
flame-out will result. If the oil pressure drops 
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BRAKE COOLING REQUIREMENTS 


Subsequent takeoffs can be made provided hand can be held against tire and brake housing, and taxi 
distance is less than 15000 feet. 


Delay subsequent takeoff for required cooling time and until hand can be held against brake housing 
and taxi distance is less than 1500 feet. 


TIRE BLOWOUT 

AND FIRE : 

POSSIBLE Request fire-fighting equipment. If possible, taxi minimum distance clear of runway, 
other aircraft and personnel. EVACUATE AIRCRAFT, KEEP FORWARD OF AIRCRAFT, 
Leave vicinity immediately. 


TIRE BLOWOUT 
AND FIRE 
IMMINENT 


GROSS WEIGHT 
1000 LB 
& 


ALTIMETER 
FT. 
~y 


000 
~ 


1 


PRESSURE 


0 15 30 45 60 75 90 105 120 135 
COOLING TIME — MINUTES 


1000 LB 


GROSS WEIGHT 


PRESSURE ALTIMETER 
1000 FT 
= 


0 15 30 45 60 75 90 105 120 135 
COOLING TIME — MINUTES 


Figure 5-3 


to zero during this period, or if the time limit 
is exceeded, an entry will be made on AFTO 
Form 781. 


3. During A/B operation, intentional negative G 
maneuvers should be avoided. 


ROLL RESTRICTIONS. 
Roll is a rotation about the aircraft longitudinal axis. 


1. Full lateral stick rolls are permitted at all speeds, 
but below 350 KCAS use reduced lateral stick 
deflection when rolling beyond 180-degree 
bank angle. 


2. In full lateral stick rolling pushovers (less than 
1G) above 600 KCAS, avoid using additional 
forward stick while rolling. Do not continue 
rolls of this type beyond 360 degrees. 


3. Negative G loads are not permitted during roll 
maneuvers. 


4. High roll rates are attainable with external 
stgres installed. Therefore, the roll rate limits 
of figure 5-5, with external stores can readily 
be exceeded with moderate stick deflections 
during rolling maneuvers. With full tanks or 
heavy stores, the initial roll response is reduced 
from that of the clean aircraft, but the attain- 
able roll rate is not. The pylon load limit can 
be readily exceeded due to high centrifugal 
force from excessive roll rate with a heavy 
store, For example, with full or partial fuel 
in external fuel tanks, the limit roll rate can 
be reached in 30-degree bank angle with full 
stick deflection or in 60-degree with one-half 
(38-inch) stick deflection. Large initial deflec- 
tion should therefore be promptly reduced 
when rolling more than 30 to 45 degrees, and 
initial deflections of more than one-half stick 
avoided. Intentional 360-degree rolls with 
heavy stores should not be performed. 


Failure to observe the roll rate limits may 
result in structural failure of the wing-pylon 
attachment, 


ACCELERATION LIMITATIONS. 


The G limits for a clean aircraft with bomb bay 
tank installed and released for restricted flight by 
T.O. 1F-105-1085C and T.O. 1F-105-1090, will 

be 5.5 G’s subsonic and 4.5 G’s supersonic. When 
external stores are carried, the presently authorized 
G limits will be reduced by a factor of 0.75 for 
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subsonic flight and by 0.61 for supersonic flight. 
(Example: If a G limit for subsonic flight with a 
certain store was 5 G’s, the new G limit will be 
5 X 0.75 equals 3.75 G’s.) 


For Acceleration Limitations refer to figure 5-5. 
FLAP TRIM TAB RESTRICTIONS. 


Aircraft with trailing edge flap trim tabs will not be 
flown with the trim tabs deflected. The trim tabs 
have been deactivated and should not be deflected. 


AUTOPILOT RESTRICTIONS. 


1. Stab-aug will not be engaged or reengaged in 
flight unless controls are trimmed, attitude is 
stabilized and altitude is such that a recovery 
could be made if a malfunction occurs. 


2. Automatic [LS approaches are limited to 200 
feet (or published minimums, whichever is 
greater). 


BOMB-BAY DOOR RESTRICTIONS. 
1, Opening doors — 0 to 3G. 


2. Doors open — 0 to 5.3G. 


3. The duration of flight time, with the doors open, 
will be kept to a minimum (time not to exceed 
4 minutes for any single operation). Total 
(cumulative) open time shall not exceed 15 min- 
utes in any one flight. 


4. Do not open doors in flight with bomb-bay fuel 
tank installed. 


GUN FIRING LIMITS. 

To prevent damage to the M-61 20 MM gun, firing 
should be limited to bursts of no longer than 2% 
seconds duration with a 1-minute cooling period be- 
tween each burst. 

GUNNERY TOW SYSTEMS. 

A/A37U-9 TOW SYSTEM. 

The following restrictions apply for the A/A37U-9 
gunnery tow system utilizing the TDU10/B Dart 
Target: 


1, With target in stowed position on aircraft: 


a. Maximum speed 270 KCAS. 


Change 2 
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BLEED DOORS FULL CLOSED 


AIRCRAFT RESTRICTIONS .witn wax inoperative 
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b. No violent maneuvers. 
c. Plus 2G maximum. 
2. During target launching: 


a. Maximum speed 190 KCAS until cable out 


light illuminates (approximately 2'2 minutes). 


b. Minimum altitude 1000 feet, 
3. During target in tow position: 
a. Maximum speed 475 KCAS or 1.1 Mach. 
b, Plus 2.5G maximum. 
c, Minimum altitude 1000 feet. 


d. Maximum altitude 2000 feet for target 
recovery. 


4. After target recovery: 
a. 1.38 Mach maximum. 
b. Plus 4G maximum. 


vA37U-15 TOW SYSTEM. 


The following restrictions apply for the A/A37U-15 
gunnery tow system: (Increase lift off 10 KCAS 
above computed airspeed for aircraft gross weight.) 


1. With target in stowed position. 

a, Maximum speed 350 KCAS, 

b. No violent maneuvers. 

c. Acceleration +1.5G maximum. 
2. During target launching: 

a. Establish straight and level flight. 


b. Launch speed 220 KCAS. (For altitudes 
above 15,000 feet, launch speed will be 250 
KCAS utilizing 50 percent trailing edge 
flaps.) 


ce. Minimum launch altitude 1000 feet. 
d. Leading edge flaps only. 


3. During target in tow position: 


a. Maximum speed 450 KCAS or Mach 1.1, 
whichever is lower. 
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b. Acceleration +2.5G maximum. 
c. Minimum altitude 1000 feet. 


d. Speed for target recovery 200 KCAS, 50 per- 
cent TE flaps. 


e. Maxium altitude for recovery 2000 feet. 


. After target recovery: 


a. Maximum speeds 450 KCAS or Mach 1.1, 
whichever is lower. 


b. Acceleration +4G maximum, 


. [f cable cannot be cut proceed as follows: 


Establish a 10 degree dive angle at 300 KCAS, 
approximately 800 feet above ground, effect 
pullout to impact the target with the ground, 
land 1500 — 2000 feet long on the runway as 
the cable will be trailing. Do not proceed down 
the taxiway until ground crews have dismem- 
bered the cable. 


AIR REFUELING RESTRICTIONS. 


1. Air refueling with A/B in extended A/B range 


is limited to between 15,000 and 38,000 feet. 
See extended afterburner range limits. 


CENTER OF GRAVITY LIMITATIONS. 


1, The numerous combinations of external stores 


that can be carried may result in the CG exceed- 
ing the aft allowable limit. Permissible CG move- 
ment can be expressed in inches from the refer- 
ence datum or in percent MAC (mean aerody- 
namic chord) from the leading edge of the 

MAC. Mean aerodynamic chord is the chord of 
an imaginary airfoil which represents the vec- 
tor sum of the actual wing. Permissible CG 
travel is as follows: 


@ {BD} 18 to 35 percent MAC. 
@ (F) 13.7 to 28.5 percent MAC, 
Each configuration should be examined before 


flight; if it is found that inflight CG movement goes 
beyond the desired limits, fuel system management 
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in accordance with section VII and/or off-loading of 
weapons will be necessary. Refer to T.O. 1F-105D-5 
or 1F-105F-5 for further information. 


2. The weight and CG obtained from the Weight 
and Balance Clearance Form F gives the CG 
with landing gear down at takeoff weight. 
During a mission the following changes to the 
CG may take place. 


| Approximate CG Movement, 
per cent MAC 


| Bomb Bay Tank, 390 Gal to 
i empty 


{ 

| Centerline Pylon, maximum 6x 
750 Ibs bombs released from 
MER 


— Drum, full to fired 
; Centerline (Belly) Tank, 650 
| Gal to empty 


——_ = 


Tnternal Fuel 


{D| Full to 5000 Ibs remaining 
5000 to 1800 Ibs remaining 


'F) Full to 5740 Ibs remaining 
5740 to 1800 Ibs remaining 


secon te erry tether 


Outboard Pylons, maximum 
1500 Ibs bombs released 


Wing Pylon Tanks (2), 900 
Gal to empty 


Inboard Pylons, maximum 8 x 
750 Ibs bombs released from 
MER 


Inboard Pylons, maximum 2x 
3000 Ibs bombs released from 
pylon 


Fwd 5.0 | Fwd 5.9 


83. There is no way of controlling the internal fuel 
distribution when partially filling the fuel tanks 
with the single-point refueling equipment. 
Therefore, all the internal fuel tanks, except the 
bomb bay tank, must be full before takeoff. 


4. Abnormal interna! fuel distribution caused by 
improper fuel system management, or inopera- 
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tive fuel tank boost pumps, may result in ex- 
ceeding the forward, or aft, CG limits. If the 
forward, or aft, CG is exceeded, extreme cau- 
tion should be exercised in landing. 


Where weapons are to be carried on more than 
one station, the following rule of thumb should be 
used: Load from centerline station out, and drop 
from outboard station in. In general the best balance 
will be achieved if external fuel is carried on the wing 
station rather than the fuselage centerline station. 


650 GALLON CENTERLINE (BELLY) TANK 
RESTRICTIONS. 


1. Takeoff or touch-and-go landings with tank par- 
tially full is prohibited when operating with air- 
craft near the maximum allowable aft CG condi- 
tion. Because of fuel displacement during air- 
craft acceleration the CG could shift as much as 
2.6 percent MAC aft. 


2. Landing with tank partially full is permitted. 


3. Landing with tank full is limited to 240 FPM 
descent sink speed provided there is no other 
external fuel. 


SUU-13/A DISPENSER RESTRICTIONS. 


After a SUU-13/A Dispenser has been actuated, it 
must be ejected or jettisoned prior to landing. This 
is to preclude return to base of any non-ejected or 
partially ejected munition clusters. 


WEIGHT LIMITATIONS 
1. Maximum gross weight for taxi and takeoff: a 

(BD) 52,838 pounds. 

[F] 54,580 pounds. 


2. Design normal landing gross weight which 
corresponds to maximum sink rate of 540 
feet per minuie or 9 feet per second is: 


32,393 pounds 
{F} 33,800 pounds 


3. Emergency landing gross weight (full internal 
plus bomb bay fuel) — Maximum sink speed 
of 360 feet per minute or 6 feet per second: 


(B) 38,000 pounds 
[F} 39,550 pounds 


For landing gross weight between the design norma] 
landing gross weight and the emergency landing 
gross weight subtract 30 feet per minute from 540 
feet per minute for every 1000 pounds over 

(0) 32,3938 pounds or[F] 33,800 pounds to arrive 

at a sink speed. 


For any landing gross weight between the emer- 
gency landing gross weight and the maximum emer- 
gency landing gross weight subtract [D} 14 feet per 
minute or {F] 15 feet per minute from 360 feet per 
minute for every 1000 pounds over [D) 38,000 
pounds or [F) 39,000 to arrive at a sink speed. 


4, Maximum emergency landing gross weight 
(if unable to jettison external stores) —- Maxi- 
mum sink speed of 180 feet per minute, or 
3 feet per second: 


(BD) 51,038 pounds 


[F] 51.727 pounds 


Note 


All high gross weight emergency landings 
should use a very flat final approach and 
be made as gentle as possible. The above 
sink speeds are only provided as a guide 
to the maximum allowable sink speed. 
at touchdown and are not rates of de- 
scent during final approach. (AVVI 
vertical velocity should not be used to 
determine the sink speed). 
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EMERGENCY FLIGHT CONTROL SYSTEM 
{1045] C/W. 


Maximum speed 0.85 Mach. (Lock engagements 
may be made at higher speeds but aircraft must be 
in a nose-up attitude and the speed must be reduced 
immediately. Do not use flaps until speed is re- 
duced.) 


Flap extension—Do not exceed 30 percent at speeds 
up to 0.85 Mach. Do not use flaps above 0.85 Mach. 


Load factor — Do not exceed 2.0G. 


Use of conventional lateral control sys- 
tem after engaging the emergency flight 
control system should be minimized to 
avoid overloading flaps and expending 
residual hydraulic fluid. 


TAKEOFF RESTRICTIONS — MILITARY 
THRUST. 


Takeoffs with military rated thrust under condi- 
tions which result in a predicted ground roll in 
excess of 7000 feet are prohibited. Under these 
conditions, the military thrust characteristics 

at lift off may result in marginal climbout capa- 
bility. 


Change No. 3 5-13 
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ACCELERATION AND JETTISON LIMITATIONS 


The load factor limitations given herein are 100 per cent of design limit except 
for the F-105F clean aircraft which is restricted to 80 percent of design limit. 
Where the load factor limitations for the store configurations exceed the 
F-105F clean aircraft values, presented herein the F-105F clean aircraft jimits 


shall appiy. 


With abnormal internal fuel distribution the supersonic joad factor shali be 
limited to that determined by the external store configuration, or 5.0 G, which. 


ever is lower. 


(A) Mixed Store Limits 


@) Pylons and MA-2 
Rocket Launchers 


Unfinned Stores On 
Outboard Wing Stations 


INTERNAL STORE 
or MN-1A BOMBLETS 


©) LAU/3A, 18A, -32 
or -59 {Rocket Pod) 


(F)AIM9-B (Sidewinder) 
with MK-B warhead 


Except for speed limits for wing mounted stores, are 
determined by reading the limits for each store alone 
and observing the more sévere restriction, The speed 
limits listed in the table for wing mounted stores are 
for symmetric loading unless otherwise specified. For 
symmetric wing mounted store combinations not 
specifically listed in the table, the speed limit shail not 
exceed 506 KCAS. For asymmetric toading the speed 
limit for each wing combination should be treated as 
if it were symmetric and the more severe restriction 
of the two shall be observed. 


(F.105B adapters) without stores ure not considered as 
stores when determining mixed store inmits. 


Have a more severe G restriction wher inboard wing 
station is clean, Therefore if inboard stores are ex- 
pended and outboard stores retained the G restrictions 
become more severe. 


Ejection limit 45.36 


Launching in salvo, load limit +1.0G 


Up to 70 MIN 
MAX, warhead 
inspection after flight 


Store Speed 
Temperature Limit 


Below 10,000 S500 KCAS Below 10,006 550 KCAS 
Above 10,000 550 KCAS 10,000-25,000 600 KCAS 
Above 26,000 650 KCAS 


DO NOT EXCEED 550 KCAS WITH 450 GAL TANK 
INBOARD 


THE AIM-9B ADAPTER CANNOT BE JETTISONED. 
THE AIM-SB CANNOT BE JETTISONED. 
THE AIM-SB MAY BE LAUNCHED UNARMED. 


Subsonic speed js defined as speeds below Mach 0.9. 
Supersonic speed is defined as speeds above Mach 1.0. 
Speeds between Mach 0.9 and 1.0 the G limit wii! cecrease linearly. 


For weights greater than design weight, the load factors should be reduced so 
that: the reduced load factor times the greater weight does not exceed the 
design load factor times the design weight. 


ADDITIONAL LIMITATIONS 


AGM-12B 
(Bullpup) 


AGM-45A 
(Shrike) 


c/s 
Munitions 


CBU-46/A 


M17 (Bomb) 


with M- 
131A1 Fins 


Store temperature speed limit: Above 20,000 550 KCAS 
Below 20,000 450 KCAS 


Launching speed timit 450 KCAS Below M0.95 


THE AGM-12B ADAPTER CANNOT BE JETTISONED, 
THE AGM-12B IS JETTISONED UP TO A SPEED OF 
575 KCAS AND A SYMMETRIC LOAD FACTOR OF +4.0G. 


Do not launch two missiles simultaneousty from the aircraft, 
AGM-45A release circuits are selected by rotating the weapons 
selector switch to CONVENTIONAL BOMBS and the pylon 
sequence selector switch te SINGLE SEQUENCE. Only one 
Station selector switch shai! be engaged at a time because if 

LO and RO station selector switches are engaged prior to launch, 
the left missile tone and firing circuits are selected, but the 
attitude director indicator will respond to signal. from the 

right missile. 


if the LAU-—78 is employed with the AGM—78A or AGM—78B8, 
the tower flight limits in figure S--5 appiy. If the LAU—80 
launcher is used with the AGM—78A or AGM—7B8B, the higher 
limits in figure 5—5 apply. 


After dispensing C/B munitions, or in the event of aircraft con- 
tamination from C/B munitions, the pilot will request the tower 
to prepare for isolated parking. At the same time, he will pro- 
vide the unclassified designator of the agent. 


The inboard 450 gallon tank may be superficially damaged upon 
salvo dispensing. This should not limit the operational use of 
this munition. 


MAXIMUM SPEED 1S 500 KCAS. AT HIGHER SPEEDS 
BOMB FIN DISINTEGRATION IS PROBABLE. 
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VT 188 (Fuse) 


G)M-117R (Bomb) 


*M-117 GP Bomb 
W/M1A1 Fuze Extender 


SUU-13/A Dispenser 


MK-82 Fuze Extender 


MAXIMUM SPEED FOR CARRIAGE AT ALL STA- 
TIONS IS 600 KCAS. THE ARMING WIRE IS 
RETAINED WITH THE AIRCRAFT AFTER BOMB 
DELIVERY. THE ARMING WIRE SHOULD BE 
RELEASED TO PREVENT AIRCRAFT DAMAGE. 


LIMITS APPLICABLE TO STRAIGHT LEVEL FLIGHT 
AND DIVES UP TO 30 DEGREES AND APPLY TO 
HIGH OR LOW DRAG CONFIGURATION, 


Flight limits and drag numbers are the same as M-117. 
The maximum airspeed is 5G0 KCAS for all con- 
figurations. This is a fuze extended limitation. 


After an SUU-13/A dispenser has been actuated, it must 
be ejected or jettisoned prior to landing. This is to pre- 
clude return to base of any non-ejected or partially 
ejected munition clusters. 


The M1A1 fuze extender may be any length not greater 
than 36 inches. “Thick” or “thin” walled extenders 
may be used. The aluminum lanyard guide tube must 
be used. 


The following apply to use of the BLU-52/B bomb in any 
configuration. 


a. The BLU-52/8 bomb must be expended (ejected or jettisoned) 
once jt is airborne. if, for any reason, it cannot be delivered 
to the original or alternate target, it must be released over 
designated hostile territory or over designated uninhabitable 
territory at least five miles from the nearest habitable site. 
Preferred sites will be selected by the local commander, 


. Aircrew members, on aircraft going to or near (within five 
miles and below 5000 feet AGL) a target area already hit, or 
about to be hit by BLU-52/B bombs, must have adequate pro- 
tection for the eyes and respiratory system. Gloves should be 
worn and all exposed areas of the skin should be covered. 


. Aircraft carrying the BLU-52/B bomb should be the last to 
take off and the last to approach a target area. All other aircraft 
should evacuate to 2 distance of at least five miles while the 
BLU-52/B bombs are being delivered, Aircraft releasing the 
bombs should evacuate the target area as s00n as possible and 


remain at least five miles from the target or above 5000 feet AGL, 


. High explosive detonations in an area previously seeded by the. 
BLU-52/B8 will require the same safety precautions as if 8LU- 
52/B’s were just dropped. 


Center aft, Center forward, Left aft, Left forward, Right aft and 
Right forward. 


Center aft, Left aft, Right aft, Center forward, Left forward and 
Right forward. 


CAUTION: Certain combinations of external stores may exceed CG limitations. See CG limitations. 


NO INTERNAL STORE 
(Design Weight 34,058 Lb) 


Below 23,000: 810 KCAS Subsonic + 8.67 
23,000-35000: Linearly increases, M 1.8 to M 2.1 - 
Above 35,000: M 2.1 Supersonic + 7.33 


Same as above 


Below 23,000: 810 KCAS 
23,000-35,000: Linearly increases, M 1.8 to M 2.1 
Above 35,000: M 2.1 


WITH INTERNAL STORE or bomb bay tank 


with fuel (Design Weight 36,018 Lb) @ 


NO INTERNAL STORE 
(Design Weight 35,812 Lb) 
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EXTERNAL FUEL TANKS 


EXTERNAL FUEL TANKS 


600 or M 1.3 


“wie 
rove 15,00 


Empty Below 15,000 600 or M13 
With Fuel = $00 or M 0.95 


450 or 
650 BAL 450 GAL 
TANK TANK 


(Destructor) 


(Rkt Launcher) 


With Fuel 


CARR 


SYMMETRIC 
LOAD 


G 
80 Not to exceeda 
+6.0 +3.0 roll angle of 180° 
| +20 | inlimited Not Applicable 
4.0 —2.9 3.0 80 
80 Not to exceeda 
+5.0 |-25 | +3.0 |fonsnse of 150% 
+6.0 | —2.5 | +1.0 | Unlimited a 
= t jettison 650 gal 
+40 | —2.0 | +3.0 tank while descending 
+3.67 500 +4.0 
+3.0 M-118 only 


G/L TANK oan 
Empty a 525 orM 13] -+5.0 

C/\ TARK © +4.0 inl 
Full 


Above 15,000 
get) | tks 


|= 3.0 | 
|-3.0 | 
~4h-s 
Above 15,000 +5.0 | —3.0 | F 
GRE-160-1, 5 a 
2or8 | +60 |-3.0 | +4. 
WNote 11) | +4.0 [-2.0 | +3.0 | 
LAU-3/A, TBAT cp, Move 15,000 i 
Poe ag | &"Y Seiaw 15000 
(Rocket Pod) | With Fuel — | +4.0 |-2.0 | +3.0 | 
450 GAL 
TANK 


With Fuel 
+40 —2.0 


Tanks Empty 
+5.0 —3.0 


Tonks cannot be ejected simultaneously with other stores without special effort 
on the port of the pilot. Therefore salvo limits are not provided for thie case. 


EJECT WON INTEGRAL JETTISON PYLOR. 
Y TANK FROM PYLON WITH TANK 


ROLL | ~~ RATE OF MAX SINGLE OR MAX 
LOAD | ROLL SPEED SYM PAIRS | SPEED MAX 
G */sec KCAS KCAS G 


+3.67 $ 
+4.33 a] a+ 
oe 6 
a in 
44.33 ee x same as 
a =z Carry 
rs] u = Speed 
= with Fuel 


500 


+3.0 


+3.67 


Empty 
same as 
Carry 
Speed 
with Fuel 
5¢00 
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Tonks cannot be ejected simultaneously with other stores without special effort 
cn the port of the pilot. Therefore saivo limits are not provided for this case. 


EJECT NON INTEGRAL] JETTISON PYLON 
ETERNAL FEL AMS ce 


MAX SYMMETRIC ROLL RATE OF MAX SINGLE OR MAX 

CENTER QUTBD SPEED LOAD LOAD ROLL SPEED | SYM PAIRS | SPEED 

LINE KCAS § G */sec KCAS MAX G KCAS 
a | 


Above 20,000 550© 
acmizs «| ©’ Below 20,000 
{Bullpup) en aa 
AGM-45A a8 | 
Swi) | Wha 
AIM-SB ore 
(Sidewinder) ; 
450 GAL j 
TARK 
M 
-24/8, -24B/8, 
29K/8,-29/8,| 
-298/ B,49A/ B, 
49/8, 49B/8, | with Fuel 
53/8, -54/8 
With Fuel 


EXTERNAL FUEL TANKS (Cont) 


SAME AS CARRY SPEED 


EMPTY: +5.0 
WITH FUEL: +4.0 
+2.0 G 


+4.0 Empty 
+3.0 Fuel 


oe | 


+ 
(Stare only) 


Full +4.0 
AN/ALE-2 

Not Full 
+2.0 
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NOTES: 


CONFIGURATION CARRIAGE 
= OUTBD |CENTERLINE| AIRSPEED} SYMG | ROLL G | ROLL = oie MODE | AIRSPEED|SYM G} KCAS/SYM G 


NOTES: 


EXTERNAL FUEL TANKS (Cont) 


JETTISON PYLON 


MAX Sym | ROLL MAX MAX MAX 
oA OUTBD Spee | LOAD | LOAD speep | MMM SPEED speep | MAK 
KAS KGAS KCAS KCAS 


CBU- a +5,0—2.0 |+3.67 Bok 
se me +4.0—2.0 |+3.0 ote 83) 


Tanks cannot be ejected simultaneously with other stores without special effort 
on the part of the pilot. Therefore salve limits are not provided for this case. 


G 
+2.0 


500 | +5.0 
“| G50Min) [440 
CaUa0/8 Se ~ +5.0-30|+3.67 550 | +50 
ela With Fuel +4.0—2.0 |+3.0 (Note 9, 10) | 44. i8) 


LY es system management in accordance with Section Vii will be used. 8. Do not dispense below 200 feet AGL. 

2. M-118 bombs will be dropped prior to selecting bomb bay fuel. §. Dispense at 0.1, 0.2, 0.3, 6.5 intervals only. 

3. M-118 bomb may be carried on MWP or universal B/D pyion. 10. For maximum CBU-30/A effectiveness, do not dispense at altitudes greater than 500 feet above 
. Ammunition will not be used until M-118 bombs are dropped. ‘ g round level. This restriction ay ies to the CBU-30/A only. 
to 
6. 
7. 


Centerline tank may be retained when empty, . Stores on which compatibility (HERO) tests have been conducted which can be carried while oper- 
We 'ght and ba‘ance clearance Form F is required for each a'reraft loaded to fly these configurations. oe the QRC-160-8 are as follows: Inboard and Centerline tanks, AIM-93/B, AGM-12/C and 
The outboard pylon must use the strengthened aft yaw pin AF P/N 62D7002-1. MK-36, 


EJECTION | JETTISON 


275/+2.0 (Do not 
jettison 650 
gallon tank while 
descending.) 


1, The M1A1 fuze extender may be any length not greater than 36 inches 2. Outboard pylon must use the strengthened aft yaw pin (RAD SK79-75196). 
and may be ‘thick’ or “thin” walled. The aluminum guide tube assembly 3. For mixed store limits see T.O. 1F-105D-1, Section V, Note A. 
must be used. 4. Drag numbers are the same as the MK-82. 
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CENTERLINE MULTI EJECTOR RACK (MER) 


JETTISON PYLON & MER 
cn ae oe 
or stores alone 
ios | — ia ROLL —- RATE OF EJECTION MAX SPEED ae SPEED 


PTLON and ER ONL = ae al. 
*4 M-117 or 4 MC-1 (Bombs) mop i) +5.0 —2.5 | +3.67 
(upper location) (Bomb fins 45° to Vertical) {Betow M 1.2) 

*§ M-117 or 6 MC-1 (Bombs}\Upper bomb fins 45° to] 60000 —2.0 = | 5 
Verticol Lower bomb fins vertical (Below M 1.2} 

1 1 Aft lower location 


Dua 
6 M-129 (7-58 Leaflet Bomb) / Upper bomb fins 45° to Vertical 
+4.33 
i rae 0 
innate (Subsonic) 
+3.67 Bele 12 
L 
3 M-117D (estructor} yt ot 


) Lower bomb fins vertical 
+ \Upger bomb fins 45° to Vertical 6008) 
3 -M-117 (Bombs) } Lower bomb fins vertical (Below M 1.2) 


§ CBU-24A/8, -24/8, -248/B, -29A/8, -29/8, = 
600 +3.0 —1.5 | +2.5 
(Below M 1.2) 


-29B/8, 49/8, 49/8, -498/B, -53/8, -54/8 
a. Carriage on Fwd C/L focation prohibited 
675 
(Below M 1.2) 


STORES 


+2.0 


with TE flaps deflected 


FULLY LOADED 
PARTIAL LOAD 225 


Do nat jettison partially ile 


3 M-117R8 (Gomb} } 2 Fwd upper location @ 


b, Carriage of CBU-24/B, -29/8 on Fwd racks prohibited 
c. Mixed loads of CBU-24. -29 are authorized. 
(Seg.AorB) @ 


4 CBU-24A/8, -24/8, -248/B, -294/8, -29/8, 
-298/B, 494/8, 45/8, 49B/B, 53/8, -54/8 


a. Carry on shoulder racks only 
b. Carriage of CBU-24/B, -23/8 on Fwd racks prohibited 


c. Mixed loads of CBU-24, -29 are authorized. 
(Seq. Aor8) @ 


pS 
Deflected 


650 
(Below M 1.2) 
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CENTERLINE MULTI EJECTOR RACK (MER) (Cont) 


JETTISON PYLON & MER 
or stores alone 
MAX SPEED | SYMMETRIC ROLL | RATE OF | EJECTION | MAX SPEED | MAX 
CENTERLINE PYLON KCAS LOAD G LOAD G IROL" /SEC} SEQUENCE | — KCAS G 
+4.0 


Full load 
225 
Partial load 


675 
{Below M 1.2) 


6 MK-82 (Snakeye) Seq A only 
+3.67 = Drag High Drag 
ingle 500 
Only (Subsonic) 


, (i) 
6 MK-82 (531 tb. Bomb) Seq A or Seq BW 

ging Low Drag 

Duai or B Band 2 
Rippie (Below M 1.2} 

+4.33 

= Single 

+5.0 2.5 | +3.67 80 Dual 
Ripple 


+60 —2.5 | +4.33 


4 MK-82 (Snakeve) 


{ 2 Fwd upper location 
3 MK-82 {Snakeye) 1 att tower location 


4 MK-82 (531 tb. Bomb) 
§ 2 Fwd upper location 
3 MK-B2 (531 tb. Bomb) 7 L Aft lower location 


MER/MER Pylon 
3 MK-82 with MIA) 
(Two on fwd shoulder, one aft center) 


2 MK-82 with MIAI on fwd shoulder 


2 BLU-1 (Fire Bombs) without 
fins, standard 
napalm mix 


(2 Fwd upper location) 
(Carriage on aft lower 
location prohibited) 


2 BLU-1 ‘ire Bombs) with (2 Fwd upper location) 
SK43C560 fins, (Carriage on aft lower 
standard napalm mix location prohibited) 


600 
(Below M 0.95) 
3 BLU-31/B | 2 Fwe shoulders 


600 Single 
1 Ait center nents 
, 600 
2 BLU-52/B w& {Below M 0.395) 


2 Fwd upper iocation 600 
3 MK83 i 1 Aft lower location {Below M 1.2) FAD ED [80 


Partial load 


MER W/6 MLU-32/B-99 
Briteys Flares 600 4+-6.0 —2.5 | +4.33 


Fully loaded 
MER +2.0 
350 
Partially 
loaded 


*Note: Do not jettison with trailing edge flaps deflected 
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CENTERLINE MULTI-WEAPONS PYLON 


JETTISON PYLON & MER 


with or without stores 


STORES 
or stores alone 


WA SPEED SYMMETRIC “TROLL RATE OF | EJECTION [WA SPEED MAX SPEED 
non moe | woe pate c| owe | tos |e | Mose | 


nad ME ae ee 


*4 M-117 or 4 MK-1 350 
(upper locations fins 45° to vertical) (Below 1.2 MW) Fully Loaded 
225 
Partially 
Loaded 


4 M-129 (Leaflet Bombs) 600 +60 —2.5 | +4.33 
(Betow 1.2 M) 


4 CBU-24A/B, -24/B, -24B/B, 
-29A/B, -29/B, -298/B, -494/B, 
-49/B, -49B/B, -53/8B, -54/B 

a. Carriage of CBU-24/8, -29/B on 
Fwd racks prohibited 


b. Mixed loads of CBU-24, -29 
are authorized, {Seq A or BXD 


Single 
2 BLU-1/B sta. Fill 600 +6.0 —2.5 | +4.33 Se, Daa +2.0 
With SK43C560 Fins {Below M 0.95) , Fpl fisiee M 0.95) 
Sea 8 (a) 
2 BLU-1/B Sta. Fill 550 375 
Without Fins (Below M 0.95) (Below M 0.95) 


2 BLU-27/B —(Fire Bomb) Finned Single 
joo Pa ~ 0.95) 
+5.0 —2.0 | +3.5 Single +5. 
Dua! of 375 
Ripple 
Seq ACL) {Below M 0.95) 
Single 
Seq B&D 


2 BLU-52/B) 600 +60 —2.5 | +4.33 §50 6.0 +2.0 
Fwd upper positions only (Betow M 0.95) (Below M 0.95) 


Dua! 


or 
Ripple 


675 +3.0 +1.5 


{Below M 1.2) 


(Below M 1.2) 


Fwd upper positions 225 
Do not 
550 Jettison +1.5 
2 BLU-27/B (Fire Bomb) Untinned (Below M 0.95) oe 
Fwd upper positions Extended 
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CENTERLINE MULTI-WEAPONS PYLON (Cont) 


JETTISON PYLON & MER 
5 T @] R E Ss SCARY | EECT FROM MER with or without steres 


oy stores alone 


MER CARRIAGE : MAX SPEED SYMMETRIC ROLL | RATE OF | EJECTION] MAX SPEED { MAX | MAX SPEED MAX 
BBA KCAS LOAD 8 LOAB G} ROLL® “SEG | SEQUENCE KCAS g KCAS G 


JETTISON PYLON 
SINGLE CARRIAGE CONVENTIONAL EJECTION FROM MAL-I2A7A ” or Lele vee 


or stores alone 
Same as $6.0 —2.5 4.0 400 
CBU-24A/B, -24/B, -248/8, 700 +5.0 —25 | +3.67 650 
-29A/8, -29/8, -28B/B, 494/78, (Below 1.9 M) (Below M 1.9} 
49/8, -498/B, -53/B, -54/B 
7 Same as 
M-117 (Bomb) meld : ‘ ; (Below 1.9 M) 


600 
ME-84 (Below M 1.9} 
550 with 550 with 
M-118 M-] fuze M-i faze 
extender extender 


BLU-1/B Std, Fil 
With SK430560 Fins 700 (Betow M 0.95) 


BLY-1/B Sid, Fil (Below M £1.95} : ; : 7 
5 


(Below M 1.9) 


NOT 
APPLICABLE 


Without Fins (Below M 6.95) 


00 
m 600 50 
BLU-52/BE: {Beisw M 0.35) (Beiaw M 1.95) 
JETTISON PYLON /MAU-124/A 
SINGLE CARRIAGE SPECIAL WEAPONS EJECTION FROM MAU-I2A/A with or ae stores i 
or stores alone 


BDU-4 /B (Or parent 
MBS weapan) 
oi giyd 8 (Or parert | Same as : 
4 weapon} clean alfera : : 
Lan i Short Nose {Below 1.9 M} 
BDU-12/B {Or parent 
BBU-18/B weapon) 


+6.0 +2.0 


700 
(Below 1.9 } 


NOT 
APPLICABLE 
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CENTERLINE MULTI-WEAPON PYLON (Cont) 


STORES 


SUU-20/A (Training Dispenser) 
SUU-20/A(M} 
SUU-20A/A 


STORES 


CBU- pe ee A 


£BU- screens or CBU-30/A ae ft 14) = 
a4. 0 


SPEEB 


750 +4.0 +3.6 
(Below —1.5 —0.0 
M15} . 


CARRY 


SYM ROLL 
LOAD LOAD 
G G 


MAX RATE GF 
ROLL 


* SEC 


MAX 
SPEED 
KCAS 


750 
(Below 
M1.5) 


KCAS 


DISPENSING 


CARRY 
SYM ROLL RATE OF MAX 
Paid sia eH ROLL SPEED MAX SPEED 
KCAS © J SEC KCAS G KCAS 
Es “4 600 500 
+3.67 (400 Min) 

Note t 

Same as 500 


carry 
speed 
Nate 2 


NOTE: 


1. Do not dispanse below 200 feet above ground level. Dispense at 0.1, 0.2, 0.3 or 0.5 
second intervals only. 

2. For maximum CBU-30/A effectiveness, do not dispense at altitudes preater than 500 
feet above ground level. This restriction appiies to the C8U-30,/A onty. 


DISPENSING DISPENSING 
— mene | HET 
MAX 
SPEED re 
KCAS 

+4.0 


SETTISON PYLON 
WITH STORE 


JETTISON 


MAX 
SPEED 
KCAS 


EJECT 


sPeeD 


MAX 
G KCAS 


ble 
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INBOARD STATION — MULTIPLE EJECTOR RACK 
aan Sn CARRY EJECT FROM MER JETTISON PYLON 
ae ae 


PYLONGMERONLY [| Same as Clean A/G Not Applicable 

HE or 606 600 
(Fire Sembs} | (Below M 0.95} | ; With Fins 
With aad without fins — — : ‘ Single 


| fwd, upper focation 500 375 

1 aft lower fecation (Below M 0.95} Without Firs 

, O® 

*2 M117 or MC-1 ert 

sexe : 5990 
pper locaton (Below M1.2) 


E : 550 2 

*4 M-117 or ME-1 os (Betow M 1.2) 
(Bombs) 500 , : 

{Below M 1.2} 


: : 500. | 
2 M128 1,2, of -B (Note 6) (Below M 0.8) 
(7-58 Leattet Bombs) fn ntrimne se : —2.5 | +3.67 
linper jocation 400 
(Below ¥ 0.9} 


43.87 


SINGLE, DUAL OR RIPPLE 


+2.5 
: 500 
4M-129 “1, -2, oF -B (Note 6) (Below M 0.9) 
(E58 Leaflet Bombs) a 400 +2.5 
(Betow M 0.9} 80 


Fully loaded 350 
Partial load 275 


DO NOT JETTISON MER FROM PYLON 


SAME AS CARRY SPEED 
Except full racket pod 350 


Glean or LAU-O/A, 18/8, 500 
-32, -59 ar QRC-180 (Below M 0.9) 
wp {-1,-2, of -8 (Note 6) @ 


Rocket Pods) daalki Rots 

1 iwd. upper iecation Clean or LAU-3/A, 18/4, 450 

i fwd. lower iocatien 32, -59 or GRE-160 (Below M 0,9) 
B/B |-4,-2, or 2 foie 6} & 


400 
(Below M 0.8) 


L-aS0t-dt OL 
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INBOARD STATION—MULTIPLE EJECTOR RACK (Cont) 


INBOARD PYLON 
WITH MER 


4 CBU-24/8, 
-29/8, 49/8 


8/0. 


2 BLU-27/B 
Finned 

1 fwd. upper location 
1 aft lower location 


2 BLU-27/8 
Unfinned 

1 fwd. upper location 
1 aft tower location 


2 BLU-52/B 
Fwd. upper and 
aft lower racks only B/D 


4 MK-82 
(Snakeye) 


(531 i bombs) 


2 BLU-31/B 


1 fwd. shouider 
1 aft center 


OUTBOARD 
PYLON 


CBU-24A/B, 24/8, -24B/B, 
-29A/8, -29/8, -29B/8, 
-49A/B, 49/8, -498/8, 
-53/B, -54/B 


CBU-24A/B, -24/B, -24B/8, 


-29A/8, -29/8, -298/8, 
49A/8, 49/8, 49B/8B, 
“53/8, -54/B 


P 
Clean 


MAX SPEED 
KCAS 


550 
(Below M 1.2) 


525 
(Below M 1.2) 


550 


(Below M 0.95) 


BLU.27/B Finned 


Clean 


500 
(Below 0.95) 
550 


_ (Below M 0.95) 


BLU-27/8 Unfinned 


500 
(Below M 9.95) 


500 
_ (Below 40.90) 


Clean or MK-82 
(Snakeye) or MK-82 
(531 tb, bomb) 
{Note 1} 

or QRE-160-1, -2, -8 
(Note 6) 


450 
(Below ¥ 9.90) 


525 
(Below M 1.2) 
(Note 2} 


Any Other Certified Store 


Clean or any other 
authorized store 
See Sec. V NOTE A 


500 
(Betow M 1,2) 
{Note 2) 


550 
(Below M 3,2 


SYM ume ROLL | RATE OF EJECTION | MAX ene nee 
LOAD G | ROLL°/SEC | SEQUENCE KCAS 


Single 
Dual or 
Ripple 


High Drag 

Single only 

Low Drag 
Single 
Dual or 
Ripple 


Single 
Dual 
Ripple 


Same as 
Carty 
Speed 


500 
{Below M 1.2) 


Same as 
Carry 
Speed 


375 


(Below M 0.95) 


350 
(Below M 0.95} 


Same as 
Carry 


High Drag 
500 
(Subsonic) 


(Below M 1.2) 
(Note 3) 


High Drag 
500 


(Subsonic) 
Low Drag 


500 
(Below M 1.2) 
(Note 2) 


550 
{Below M 1.2) 


| JECT FROM MER = _—JETTISON PYLON 


MAX la al 
la al 


350 
Full Load 
275 
Partial Load 
; | 


less than 
4 Stores 


225 


Do not jet- 
tison with 
trailing edge 
flaps de- 
flected 


L-OSOl-4L ‘OL 
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INBOARD STATION — MULTIPLE EJECTOR RACK (Cont) 


CARRY |__SECT FROM MER JETTISON PYLON 
MAX SPEED SYM i ROLL | RATE OF | EJECTION | MAX SPEED MAX SPEED 
KCAS LOAD & | ROLL °/SEC | SEQUENCE KCAS KCAS 


500* os Drag 
(Below M 0,9) 
(Note 2) Pen M 0.9) 
Low Drag 
High Drag 500 
Single only | {Below M0.9) 
—2.5 | +3.67 Low Drag Note 2) 
400 Single High Drag 
(Below M 0.9) Dual or 400 
Ripple {Below M 0.9} 
Low Drag 
400 
{Below M 6.9) 
500 —2.0; +3.0 500 350 
{Below M 1.2) Full Load 
275 
Partia! Load 


(Below M 1.2) 
JETTISON PYLON 
ee 
MAX 


MAK YM RATE OF a ae 
ae a SPEED Lond i ROLL Spero SPEED 
KCAS -/SEC_ | KCAS KCAS 


INBOARD PYLON 
WITH MER 


OUTBOARD 


(Snakeye) or MK-82 
MWP | (531 th. bomb) 


Less than 4 
4 MK-82 
{Snakeye) 


MWP | Any Other Certified Store 


or 


{531 Ib. bombs) 


1 fwd. upper location MWP 
1 aft lower location 


(Below M 1.4) a ine Min) 
(Note — 


CBU-7/A (Note 4) +5.0 eon Min) 
—~2.0 ie ai Owi 
(Note 5) Store Inboard 


MWP — MULTI WEAPON PYLON — cast magnesium pylon, trailing edge swept AFT from wing to the store. 
ph — Universal B/D Pylon — built up pylon, trailing edge swept FWD from i store. 
NOTES: 1. The cutheard pylon must use the strengthened aft yaw pin AF P/N6207002-1 for carriage of the 
MK-82S Snakeye and MK-82 low drag bombs. 
. All inboard station limits are for the multiple weapon pylon. For multi-carriage on 8/D pylon 
(Inboard Universal) reduce limits by 50 KCAS. 
. For multi-carriage on 8/D pylon (inboard Universal) reduce limits ru 25 KCAS. 
. The outboard pyion must use the strengthened aft yaw pin AF P/N62D7002-1. 
Do not dispense below 200 feet above ground level. Dispense at 0.1, 0.2 0.3 or 0.5 second 
intervals only. 
Stores on which compatibility (HERO) tests have been conducted which can be carried while 
Cd the QRC-160-8 are as follows: Inboard and centerline tanks, AIM-9/B, AGM-12/€ and 


=> ee ~ 


t-asol-4l "OL 
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INBOARD STATIONS MULTI-WEAPON PYLON gti Rie ng 


JETTISON PYLON 
i 500 
1 BLU-27/B (Unfinned) 1 BLU-27/B (Unfinned) 


MAX SPEED SYMMETRIC ROLL RATE OF MAX SPEED SALVO {SINGLE OR SYM} MAX SPEED 
pias anne RULBORRD Ne LOAD 6 LOAD G| ROLL“ /SEC| —KCAS MAX} PAIRS G | KCAS ane | 
( 
1 BLU-27/B (finned) 1 BLU-27/8 (finned) (Below M 0.95) 
{ +1.5 
0 + 
550 +4.0 
(Below M 0.95) 
+ 
80 
For AGM-78A 
Same as 
inboard Stores | Carry Speed 
4+-5.0 For CBU-24/ 
+3.67 135" 
indoard Stores 2.0 
ae "Seen | * 
y arry Spe 
—_ Bie Qutbd Stores 
Excluding 
QRC Pods 
350 
- i For QRG Pods 
4 Outboard 
ty Below 20000 tt 
450 
+5.0 
ORC Pods are — ft 
i iat Inboard Pius 
Outbd Lowest 
of Abave 
=e ° Limits 


1 BLU-27/B (Finned) 600 wa | 
= ’ 
(Below M 0.95) (Below M 0.95) 
00 


(Below M 0.95) 
ean 1 BAe - 
- Me aS : 
(Below M 0.95) cares 
5.0 


550 
(Below M 0.95) 


1 BLU-52/B & Clean or QRC-169 600 
MWP or B/D Pylon A, -2or-8 (Note 2} (Below M 0.95) 
AGM-78A Clean or Below 20000 ft 


(Symmetric) AGM-45A 


450 
Above 20000 ft 
525 


AGM-78A and 
Clean (Asymmetric) 


Clean or 
AGM-45A 


525 
ail altitudes 


AGM-78A (Asymmetric) Below 20000 ft 
with one CBU-24/29 
(B, A/B, B/B) 


opposite 


AGM-78 Symmetric 
or Asymmetric with 
CBU-24/29 (B, A/B, 
B/B) opposite 


500 
Above 20000 ft 
525 


Any combination of Below 20000 ft 
the following 
Symmetric or 
Asymmetric, AGM-45A 
CBU-24 /29 (B, A/B, 
B/B} 

QRCE-160-1, -2, -8 
AIM-3/8 


450 
Above 20000 ft 
525 


L-GSOL-4L ‘OL 
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INBOARD STATIONS MULTI-WEAPON PYLON (Cont) 


CARRY 
AGM-7BA and Clean or ie ate fl jean Pha 
450 gal tank AGM-45A ank Wi Fue fank Empty moty 
(Asymmetric) {See Note A for mixed 450 5.0 —2.5 aaaeed 
store limits} . ' e 
Tank Erapty Tank with F Let Fuel 
I §25 4.0 —2.0 | +3.0 
| Tank not empty or 
1 AGM-78A t 
opposite 
Sea ieve! to 
5.000 ft — 475 
5,000 to 15,000 ft | 
~~ 45 
i 15,000 ta 20,000 f€ 
— 475 
Above 20,000 ft 
~ §25 
Ai! altitudes 


are MSL. 80 


AGM-788 (Mod 1) 
Syoime tric Clean 
Notes 1.2.3 


525 
Below 10,900 


550 
Above 40,000. 


AGM-788 (Mod 7} 
Asymmetric with z ~2.5 +3.67 
clean opposite 
Notes 1,2, 3 


500 


AGM-78B {Mod 1} AGM-45 on Below 20 700 


Syvinmetrit 


both nylons 
Notes 1, 2,3 py 


$25 
Absye 20,000 


AGM-78B8 (Mod 1) 
Asymetre with 
450 GAL TANK 
Notes 7.2.3 


With Fuel 


525 
Below 19.000 | +4.0 —2.0 


+3.67 


 §50 
Above 10,058 


AGM.-78B (Mod 1) ‘ 506 

Asymmetric with AGM-45 an Beigw 20,000 

456 Seah: TANK bath pydens 525 +5.0 2.5 | +3.67 
Notes 1, 2,3 Above 20.000 


Notes 1 Load factor sre 100% design lent. Z Launcher sdapter wil mot be soparated trom MWP in fituhet 


Cast Magnesium Pylon, Fralling Edge 
Swept AFT Fram Wing to Store 


EJECT FROM PYLONS 


; MAX SPEED SYMMETRIC ROLL | RATE OF | MAX SPEED | SALVO | SINGLE OR SYM| MAX SPEED 
INBOARD PYLON QUTBOARD PYLON KCAS LOAD § LOAD G | ROLLS “SEG! KCAS MAXG | PAIRS 6 


same as 
Carry 
Speed 


AGNM-78B 
Sarre as 
carry 
speed 


Same as 
carry 
spead 


3 Mowhitied 


Tank Empty 
+5.0 


Tank ff /Fuei 
+49 


Same as 
Carry $2.0 
Speed 


AGM-78B8 
+4.0 


Same as 
AGM-78B carry 
+5.0 | spaed 
Same aS 
+5.6 cerry +2.6 


area 


Launcherfacaotryr usec, 


“HE 


L-GSOL-4al 
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ON {See Note A) 


MAX RATE OF 
INBOARD OUTBOARD SPEED ROLL 
KCAS % /ISEC 


AGM-78 ~ | Clean or 525 
QRC-160-1, Below 10,000 
-2, 8 or 550 
QRC-335 Above 10,000 


500 
Below 20,000 ae 


as 
525 Single CARRY 
Above 20,000 


Other authorized 
store @ 
AGM-78 Clean or AGM-45 550 


Asymmetric 
with Clean 
opposite 


With or without ballast 
ofr parent weapons 


1 BDU-8/B (Long Nose) 
1 BDU-8/B (Short Nose) 
1 M04 ° 
1 BDU4/B 650 5 | +3.67 S ww 
(Below M 1.2) ze ec 
1 BDU-198 a 54 
With or without ballast gre 
or parent weapons Same SSSE 
1 BBU-8/B (Long Nose) 575 ’ R ‘ as 440| 2°28 
1 BDU-8/B (Short Nose) or 0.9 M which Carry <) 3 eee 
1 MD ever is higher - Speed ° 233 
With or without ballast 600 3 2.5 5 Oe 
or parent weapons (Belaw M 1.2) G = on 
600 44.0 —2.0| +3.0 5 feet eee 
yey (Below M 1.2) = 
600 +5.3 —2.5 | +3.67 
{Beiow M 1.2) 


JETTISON 


INBOARD PYLON OPPOSITE PYLON | 4 SPECIAL WEAPONS ASYMMETRICAL CARRIAGE 


L-GSOl-4daL ‘OL 
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INBOARD STATIONS MULTI-WEAPON PYLON (Cont) 


MAA SPEED SYMMETRIC ROLL | RATE OF | MAX SPEED | SALVO SINGLE OR SyM| MAX SPEED 
INBOARD PYLON OUTBOARD PYLON LOAD G LOAD G (ROLL? SEC | KCAS MAX G1 PAIRS G KCAS 


SYMMETRICAL CARRIAGE INBOARD — ASYMMETRICAL/SYMMETRICAL CARRIAGE OUTBOARD 


PCR A SY 


2 BBU-8/B (Long Nose} 
allasted to parent weapon | 2 QRO-16D-1, -2 oF -8 
of parent weapons) (Nats 2) 


Clean or 1 QRO-169 or 575 

or 0.9-M which 
aver is higher 
(Below Hi t.2} 

2 BBU-8/B {Long Nose) 

{Unballasted practice shape) 


2 BDUB/B (Short Nose, or | 2 QAC-160-1, -2 of 4 
parent weapons) {Note 2) 
Clean or 1 ORG-160-4, 
-Lor B (Note 2) 


2 BpU-4/8 Clean or 1 GRC-160 or 
of parent weapons 2 GRE-160-1, -2 cr 8 
(Nate 2} 


§00 (Below M 1.2) 


600 (Below M 1.2) 


2 M06 Clean or 1 ORC-160 or =| 550 (Below M 1.2! 
of parent weapons 2 QAC-186-1, -2 or -8 
(Note 2} 


2 BDU-T98 


of parent weapons 


/ 


Cast Magnesium Pylon, Trailing Edge 
Swept AFT From Wing ta Store 


JETTISGN PYLON 
WITH STORES 


EJECT FROM PYLONS 


Outboord Clean: 5.3 6 
With Outboard Store: 4.0 G 


NOTES: 1. All above limits are applicable when GRC is also carried outbeard both asymmetric and symmetric except with BDU-4SB and parent weapon where catty speed is Himited to 680 KCAS. 


2, Stores on which compatibility HERD) tasts have been conducted which can he carried while operating the GRC-160-8 are as follows: Inboard and centerline tanks, AIM-9/B, AGM-12/C, and MK-38, 


L-GSOL-AL GO'L 
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INBOARD STATIONS MULTI-WEAPON PYLON (cont) 


DISPENSING DISPENSING 
STORES CARRY BOMBS rockets. | EJECTION JETTISON 
MAX sym | ROLL | RATE OF| MAX MAX 
INBOARD OUTBOARD | SPEED | LOAD | LOAD | ROLL |SPEED | MAX SPEED MAX SPEED 
PYLON PYLON KCAS °/SEC KCAS KCAS KCAS 


SUU—20/A 
Clean 
SUU-—20/A 
SUU—20/A(M} +2.0 
SUU-—20A/A -0.0 
SUU—20/A 
SUU-—20/A(M) 
SUU-20A/A 


SUU—20/A{M} 
SSU-—20A/A 


Any 
Certified 
Store 


t-OSO0L-4L ‘OL 
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INBOARD STATIONS MULTI-WEAPON PYLON (cont) 


JETTISON PYLON 
STORES CARRY EJECT FROM PYLONS 


SINGLE 
OR SYM 
PAIRS G 


MAX SPEED 
KCAS 


SYMMETRIC ROLL RATE OF 
LGADG LOADG }ROLL*SEC 


+§ to -2.5 +3.67 680 
(Mach 1.5) 
+6 to -2.5 +3.67 650 
(Mach 1.5) 


MAX SPEED | SALVO 
MAX G 


MAX SPEED 
Kaas | MAXS 


INBOARD PYLON OUTBOARD PYLON 


600 
iMach 1.5) 


Outboard 
Cizan 


+5 


Cleen or wnth the 
ORC- 160-1, -2, 
-8 or QRC-335A 
POD 


Outboard 
Not Clean 
+4 


MK-610n one pyion Ciean of with 656 Outboard 
only wrth opposite QRC-160 or iMach 1.5} Clean 
pylon clean ORC335 +5 


POD 

Outboard 

Not Clean 
+4 


bGS0L-4L OL 


LE-G 
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INBOARD/OUTBOARD STATIONS 
ae Re a ce 
MAX 


SYMMETRIC ROLL RATE oF a SINGLE OR 
oe phe ore LOAD LOAD PED SYM PAIRS | SPEED 
KCAS G Ue KCAS MAX G KCAS 
smn tt 
a od 


en: 
PYLON ONLY © PYLON ONLY © 
PYLON ONLY © 


NO STORE 
PERMITTED 


M-128 (1-58 Leaflet Bomb) 
M-117 (750% GP Bomb)* 
MEC-1 (Chemical Bomb) 


PYLON ONLY © 
Same as Clean Aircraft Not Applicable 


M-118 (3000 Lb Bomb) 
When car rying 2 M-118 
Bombs fuel management 
will be necessary with M-1 
Fuze Extender 


Universal 
B/D Pylon 


M-129 (1-58 Leaflet Bomb) 
M-117 (750# GP Bomb)* 
MC-1 (Chemica! Bomb) 


M-117 (750% GP Bomb)* 
MC-1 (Chemical Bomb) 


LAU-3/A, 18/4, -32, -59 
(Rocket Pod) @ or MN-IA 
{Bomb dispenser) on 
30” Rack 


350 KCAS 
Except QRC-160 (Pod) 500 KCAS 


LAU-3/A, 18/A, -32, -59 
{Rocket Pod) 


Outboard Store Ejection with Stores Retained on Inboard MER +2.0G 


(Rocket Pod) @ (Note 6} 
MH-IA LAU-3/A, 18/A, -32, -59 
(Rocket Pod) ® 


{Bomb dispenser) on 
30” Rack 
MI16A2 or BLU- 


(Fire Bomb) 
With and without fins 


(Fire Bomb) 
With a A30560 fins 


L-QSOL-4b OL 


‘ INBOARD/OUTBOARD STATIONS (Cont) 


eae | PYLON 
EJECT FROM PYLON WITH eae | 


SYMMETRIC RATE EOF SALVO | SINGLE OR 
INBOARD OUTBOARD sPeeD LOM) (0 SPEED MAK SYM PAIRS sper 
STATION STATION KCAS ° yr KCAS MAXG | KCAS 
4.0 


bho " BLU-I MITGA2 or BLU-1 ; : +3.67 > +5.0 
(Fire Bomb) © 
With and ot Litho fins With and a at fins 
M116A2 or BLU-1 
(Fire Bomb) © 
With and without fins 


M116A2 or BLU-1 
(Fire Bomb) © 
Without fins 


CBU-1/A, -1A/A, 2/8, 550 
2A/A, 2B/A, 20/8, 3/8, store empty 
3A/A (T-5 Dispenser) © 500 


CBU-46/A store full “| 

CBU-1/A, -1A/A, 2/4, partial full +4.0| +5. hued 
2A/A, 2B/A, 20/4, 3/4, 

3A/A (1-5 Dispenser) © 

ink A 


MN-1A (Somb dispenser) +7.33 —3.0 5.2 +4, 5.0 
REE Reel Sell Bind Bhan Bein Mt 
LAU-3/A, 18/4, -32, ——_ | 2 i +40} +5.0 
(Rocket Pod) ©) 
(Rocket Pod) @® © 


MA-2 (F-105B Adapter) pao +5.0 
(Rocket Launcher) ®@ 
MA-2 (F-1058 Adapter) SAME AS CLEAN AIRCRAFT 
(Rocket Launcher) @) (Rocket Launcher) @ 
(Rocket Launcher) @) 
Raed 0 


MWP Pylon Only 2 oF -8 (Note 6) (Below M 1 05) 
ee aed 
1AIM. —a““ (With 1 HVAR' 
AGM-12B (Bullpup) 


AGM-12B (Bullpup) Ee 12B (Bullpup) 
QRC-160-1, -2 or 8 ie Store Limit G See Store Limit @ 
(Note 6) 


ee 2 10) 


350 KCAS 


(ZZ 49 G1 2884S) G-G asnbiy 


ic Store Ejection with Stores Retained on E MER +2.0G 


See Store Limits 
®&a@© 


L-QSOL-4dL OL 
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INBOARD/OUTBOARD STATIONS (Cont) 


JETTISON PYLON 
MAX SYMMETRIC ROLL | RATE OF! MAX | SALVO | SINGIEOR | MAX 
bata cased LOAD LOAD | ROLL | SPEED | MAX | SYM PAIRS | SPEED 
G G °/SEC | KCAS 6G MAX G | KCAS 
AGM-45A (Shrike) Below 20,000 550 550 . 


(Note 6} © 
(Clean 
WWP FCBU-24A/5, 24/8, 
24B/B, -25A/B, -29/8, 
29B/B, -49A/8, 
49/8, '49B/B, 53/8, 
54/8. 


CBU-24/8B, 
23/8, -49/B 
CBU-244/8B, -24/8, 
-24B/8, -29A/8, 29/8, 
-258/8, 4 ' 
49/8, -49B/B, 53/8, 
-54/B. 


CBU-24A/8, -24/8, 
-24B/8B, -29A/A, -29/8B, 
-298/B, -49A/B, -49/8, 
498/8, -53/B, -54/8. 


CBU-24B8/8, 

-29B/8, -49B/B 
CBU-24B/B, CLEAN or any munition 
-29B/B, -49B/B authorized with the 
Four CBU-248/B SUU-30 or QRC-160 and 
QRC-335 (See Note A for 
Mixed Store limits) 


SPEED 

KCAS 
ican 
| SO 


550 MWP 
525 MER 
Both below 1.2M 


MER/MWP or 
MER/UNIV 
(CBU-29B/B, 49B/8, 
53/B or 54/B may be 
used on the inboard 
MER.) 

Mixed loads 
authorized 


L-QSO0L-sL OL 
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INBOARD/OUTBOARD STATIONS (Cont) 


MAX SYMMETRIC 


INBOARD 
STATION 


OUTBOARD 
STATION 


AN/ALE-2 


With Store AN/ALE-2 


2 
o 
S 


A/B-45Y-2 (Note 1) 
MK-B2 (Snakeye) MW? 
MK-82 (Snakeye) (Note 1) 
MK-82 (Snakeye) MWP | MK-B2 (Snakeye) (Note 1) 


MK-82 (531 ib bomb) MWP 
MK-82 (531 Ib bomb} (Note 1) 
MK-82 (531 Ib bomb) (Note i) 
MK-82 with MIAL fuze 


extender 


K-82 (531 tb bomb) MWP 


450 gallon 
tank 


Tank empty 
50 — 


Tanks with fuel 
4.0 


{See Note A) 
MK-B4 


= 
< 


Ww 


600 ‘Below M 1.2) 


550 With ¥-1 
Fuze Extender 


QRC-160-1, -2 or 8 
(Note 6} 


MK-84 MW 


Fuel Tank May Be Carried 
With Transmitting 
QRC-335A Pods 


500 (Below M 1,2) 
QRC-335A 
Without Ratg 


QRO-335A 
With Rate 


L-GSOL-db ‘OL 


ROLL 
LOAD 
G 


30 
+4.0 —2.0 3.67 


ISON PYLON 
EJECT FROM PYLON sa ary Se: 
RATE OF MAX SALVG | SINGLE OR MAX 
ROLL SPEED MAX SY¥M PAIRS | SPEED 
*/SEC KCAS G MAX G KCAS 


AN/ALE-2 
wats 
ANTALE-2 arah 
N/A? | 2-0 
Not Full +2.0 
4+2.0 


500 N/A 
(Subsonic} +5.0 


Tanks Tanks 
MK-82 | MK-82 
350 2.0 


Z aBuey 


(URI BPE-SV/V PEG 


iNBOARD/OUTBOARD STATIONS (cont) 


EJECT | esect FRomeyLons | PYLONS 


RATE OF {MAX SPEED SALVO 
ROLL*SEC KCAS MAX G 


SINGLES 
OR SYM 


PAIRS 


hoe PYLON 
WITH hoe ES 


MAX SPEED 
KCAS ee 


t-O90i-41 OL 
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INBOARD/OUTBOARD STATIONS (Cont) 


SYM ROLL 
INBOARD OUTBOARD 
PYLON PYLON - | oe 
ry mi Ete 
(Note 1) (BeliowM 14) | —9, 0 
at 


With Store tBUT7A Mull Jan | 7" 
(Note 1) —2.0 ca Min) 
CBU-28/A, CBU-30/A 600 +5.0 
or CBU-37/A (BelowM 14) | —3.0 | +3.67 wee M14) | +5.0 or of +4.0 
(Note 1) (Note 5) (Note 4) (Note 5) Empty 


MWP — MULT! WEAPON PYLON — cast magnesium pylon, trailing edge swept AFT from wing to the store. 
B/D — Universal B/D Pylon — built up pylon, trailing edge swept FWD from wing to store. 


3. Outboard ejection with stores on inboard MER is limited to +2.06. 
4. For maximum CBU-30/A effectiveness, do not dispense at altitudes greater than 500 feet above 
ground level. This restriction applies to the CBU-30/A only. 
NOTES: 5. Outboard symmetric positive G limit is +6.0 if inboard station is NOT clean. (Dependent upon inboard 
1. Outboard pylon must use strengthened aft yaw pin AF P/N62D7002-1. store limit. 
2. Do not dispense below 200 feet above ground level. Dispense at 0.1, 0.2, 0.3 or 0.5 second intervals 5. Stores on which compatibility (HERO) tests have been conducted which can be carried while operating 
only. the QRC-160-8 are as follows: inboard and centerline tanks, AIM-S9/B, AGM-12/C and MK-36. 


CONFIGURATION CARRIAGE | DISPENSING | EJECTION JETTISON 


eit | ineo OUTBOARD | AIRSPEED ROLL G'S ROLL RATE] AIRSPEED/G'S | MODE AIRSPEED] SYM. G’S| KCAS/SYM, G 


~2.5 


(Below M095) 
-AIRSPEED IN KCAS, ROLL RATE IN DEGREES PER SECOND UNLESS NOTED OTHERWISE. 


500 KCAS 
{Below M0.95/+3.3G) 


NOTES: Drag Numbers: 
Inboard Clean — 15 
1. Any other certified store: See T.O. 1F—105D—1, Inboard with Store — 16 


Section V, Note A for mixed store limits. 


2. Do not eject dispenser from pylon. Jettison 
dispenser/pyion combination only. 
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FLIGHT OPERATING LIMITS 
DIAGRAMS —[D] 


See figure 5—5 for maximum operating 
speed and acceleration and jettison limits. 


CONFIGURATION: CLEAN NACA STANDARD DAY 
THRUST: MAXIMUM ENGINE: J75-P-19W 


HOW TO USE CHART 


1. SELECT YOUR INDICATED MACH NUM- 
BER. 


2. TRACE VERTICALLY TO YOUR FLIGHT 
ALTITUDE 


3. MOVE HORIZONTALLY TO THE LEFT 
AND FIND THE MAXIMUM G YOU 
CAN PULL AT THAT AIRSPEED AND 
ALTITUDE BEFORE STALLING. 


ALTITUDE — 1000 FT 
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NOTE 


The weights stated decrease as internal fuel is ex- 
pended to reach the higher supersonic speeds. 
Accelerated stall speeds increase accordingly os 
aircraft gross weight increases. 
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[F] A factor of 0.80 is applied to these 
load factors until completion of static 
and structural integrity tests. 
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GENERAL FLIGHT CHARACTERISTICS, 


In most areas, the (6) and [F) aircraft exhibit 
similar flight characteristics. The more forward 
center of gravity of the results in increased 
longitudinal stability, This greater stability results 
in more stabilized deflection per G. At low speed, 
the {F) has a slight nose heavy condition. The 
extended nose of the [F} is counteracted by the 
more forward center of gravity and the larger verti- 
cal fin. The dynamic and static lateral-directional 
stability of the {D) and the [F) are similar. The 
rudder control power of the [F] is sightly greater 
than the {D) {more sideslip per degree of rudder 
deflection) because of the greater tail arm. This 
aircraft is designed for high speeds at all altitudes. 
A satisfactory level of stability and control exists 
throughout the airspeed and altitude range. This 
is further improved by the use of the stability aug- 
mentation system. 


ENGINE VIBRATION CHARACTERISTICS. 


6-1 


6-1 
6-3 
6-4 
6-10 
8-47 


The high thrust rating of the engine increases cer- 
tain natural engine vibrations and noise level, Some 
engines have noticeable vibration at certain RPM 
ranges. These characteristics may be disconcerting 
to the pilot if he is not familiar with the vibration 
characteristics of the particular engine aircraft com- 
bination. At approximately 85 percent RPM a 
slight resonant vibration condition may occur. The 
vibration is not considered detrimental to engine.or 
aircraft operation provided the engine instruments 
show normal readings for the thrust setting, speed 
and altitude. However, a severe vibration occurring 
at any engine speed should be investigated. Engine 
vibration as aresult of A/B instability may be evi- 
dent when extended A/B is used with the throttle 
near the minimum stop. 


COMPRESSOR STALLS. 


Four generalized categories of compressor stalls 
may be experienced: 


G1 
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a. Subsonic Chugging During Engine Accelera- 
tions or Decelerations. 


During engine acceleration, or deceleration, an 
incipient partial stall condition or chug may be 
evident. When this occurs, it is an indication 
of an internal engine malfunction, and the 
aircraft should be landed as soon as practical, 
and written up in the Form 781 to initiate a 
maintenance investigation, If a hangup or 
rising EGT condition develops, the throttle 
should be retarded to IDLE. Subsequent slow 
movement of the throttle may be accomplish- 
ed as interim correction in flight. An investi- 
gation should be made on the ground to deter- 
mine the cause. 


b, High Mach Number Engine Stall, 


At high Mach numbers in the vicinity of 1.8, 
intermittent occurrence of roughness and, in 
rare instances, loud bangs emanating from the 
ducts may be experienced, In addition, stalls 
can occur immediately following an after- 
burner re-light at supersonic speeds as well as 
during normal accelerations. If high Mach 
engine stalls are encountered, the aircraft 
should be decelerated rapidly by turning the 
afterburner off, opening the speed brakes, 
pulling up in a climb attitude and reducing 
the throttle to IDLE when speed is below 
Mach 1.3, Incorrect procedure (retarding the 
throttle at speeds above Mach 1.3) will result 
in the disturbance continuing until speed is 
reduced considerably. This phenomenon is 
indicative of mild engine inlet flow instability. 
However, test data have shown that the dis- 
turbances are well within the structural capa- 
bilities of the aircraft engine combination. 


If during deceleration, a climbing attitude 
is selected, do not climb to or above alti- 
tudes where a pressure suit is required. 


c, Stall During A/B Lights at Altitude. 


Occasionally stall will be experienced during 
A/B lights at altitude where the coordination 
of the opening of the afterburner nozzle, the 
fuel flow and the combustion all influence 
back pressure imposed on the engine. On any 
A/B light above 25,000 feet it is acceptable 


for the engine to “‘Chug”’ or *'Stall”’ once 
providing the EGT does not exceed the limits 
shown in section V. 


d. Chugging or Partial Stall During Accelerated 
Turns. 


Engine stall and/or power loss may occur any- 
time the aircraft flight attitude is such that 
blanketing or severe airflow distortion occurs 

at engine air inlet. This condition will normally 
be encountered during maneuvers involving sub- 
stantial yaw or during the advanced stages of a 
normal or high speed stall. The engine should 
recover from these stalls and/or power losses 
normally when maneuver is broken off. 


When an aircraft is flown into one of these 
uncoordinated maneuvers and engine stalls 
and/or power loss occurs, maneuver should 
be broken off immediately. If maneuver is 
not broken off, engine will drop to minimum 
fuel flow, which is far below normal idle, 

or will actually flame-out. 


e. Gun Firing in Flight. 


During gun firing in flight, the gun gases may 
flow into the inlet and be ingested by the en- 
gine. This results in a momentary lack of 
oxygen and a sharp temperature rise in the 
inlet. Dependent on the flight conditions 

and throttle setting, the ingested gun gas 

may result in engine surge, decrease in pressure 
ratio, thrust loss, ete. and may last 0.4 to 0.6 
seconds. If engine surge is encountered during 
gun firing an entry will be made in the Form 
781 and the intake ducting and VAI plugs will 
be inspected for cracks and pulled rivets. 


CHUGGING OR PARTIAL STALL WHEN RAM AIR 
TURBINE tS EXTENDED. 


If both primary hydraulic systems fail, or any emer- 
gency that necessitates an engine shutdown, the ram 
air turbine is extended. A windmilling engine at 
recommended glide speeds will provide hydraulic 
pressure; however, it is recommended that the RAT 
be extended to provide positive hydraulic pressure. 
The extension of the ram air turbine may be accom- 
plished for testing purposes with the engine running, 
and experience shows that chugging or partial 


compressor stall can occur under certain airspeed, 
altitude, engine and atmospheric conditions. If 
chugging develops or persists, the ram air turbine 
should be retracted as quickly as possible after 
completion of the test. 


FLIGHT CONTROL EFFECTIVENESS. 


Either primary one or primary two hydraulic flight 
control system is capable of providing sufficient 
power for control at any speed as well as limited 
maneuvering. The RAT can be used throughout 


most of the flight envelope (see section V for limits), 


ROLL CONTROL. 


The lateral control system provides satisfactory roll 
control throughout the flight range. A slight lateral 
trim requirement due to minute wing asymmetry 
may develop, and probably will increase above Mach 
0,9, The direction and amount of lateral stick re- 
quired is variable from aircraft to aircraft. Above 
700 KCAS, a slight change of trim requirement may 
oceur at aileron lockout. Lateral control effective- 
ness at pattern speeds is greatly increased when the 
trailing edge flaps are deflected. Large rofl correc- 
tions (spoiler deflections) at slow airspeeds, as when 
landing in turbulence or crosswinds, will detract 
considerably from lft. 


PITCH CONTROL. 


The aircraft is free of any pitch up tendencies and 
has effective pitch control, Pitch control is affected 
by: 


e the wide range of permissible configurations. 


® speed brake deployment, which reduces 
effectiveness. 


A system known as the CVMAS (Continuously Vari- 
able Mechanical Advantage Shifter) is incorporated 
in the stabilizer control system to produce more 
uniform piteh maneuvering control characteristics 
throughout the flight range, and to reduce control 
stick sensitivity at high speeds at low altitude. The 
CVMAS changes mechanical advantages as a smooth 
continuous function of Mach number and altitude. 
The flight control system minimizes the possibility 
of pilot induced oscillations. The pilot should be 
aware of the primary causes of pitch oscillation 
which are as follows: 


¢ Dive recoveries involving abnormally large, 
rapid stick inputs. 
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@ Abnormal stick reversals in pitch such as might 
be encountered in severe air combat maneuver- 
ing. 


@ Rapid stick reversals in pitch such as might be 
encountered in severe air combat maneuvering. 


Pilot induced oscillations are most. likely to be a 
problem if pitch over control results in negative G. 


Pilot attempts to stop pitch oscillations with 
control movement will probably be imprap- 
erly phased and may make them more severe, 
If pilot control inputs continue, the aircraft 
may be stressed beyond allowable limits. 


® Abnormally large, rapid stick movements 
during dive recoveries will result in planned 
G being exceeded. 


Aircraft acceleration during steep dives is extremely 
rapid and it is easy to exceed planned dive speeds. 
Abnormally large rapid stick movements during dive 
recoveries can result in planned G being exceeded. 
Rate of G buildup at first will seem slow but as the 
aircraft continues to rotate, G will build up at a rapid 
rate. It is almost impossible for a pilot to estimate 
peak G’s which may be encountered during this type 
of recovery. The aircraft can be safely flown through 
normal delivery maneuvers with stability augmenta- 
tion disengaged provided the pilot recognizes the 
resulting increased flight control sensitivity and ad- 
justs control techniques accordingly. 


To recover from pitch oscillations induced by pilot 
controi techniques: Neutralize the stick or apply 
slight aft pressure; extend speed brakes. If condi- 
tions permit, let go of the stick until oscillations 
stop. 


To reduce the possibility of entering into a pilot in- 
duced pitch oscillation: 


1. Adhere to the dive recovery charts when plan- 
ning dive attacks. 


2. Initiate dive recoveries by smooth steady appli- 
cation of back stick pressure. Any G load not 
exceeding the limits in the acceleration and 
jettison limits table in section V may be used. 


{6} The F model is more sensitive in pitch control 
in level flight. 
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YAW CONTROL. 
The rudder is effective at all speeds above 60 knots. 
WING FLAPS. 


The deflection of leading edge flaps reduces drag, 
and delays the onset of buffet during subsoni¢ cruise 
and maneuvering flight as well as for takeoff and 
landing. A teading edge flap position of 40 percent 
is recommended as a good maneuvering and cruise 
position for subsonic flight, 100 percent is recom- 
mended for takeoff and janding, while zero percent 
leading edge should be used supersonically (see 
section V for limits). There is a very slight nose 
down pitch change associated with deflection of 
full leading edge flaps. Trailing edge flaps provide 
extra lift which decreases takeoff landing speeds 
and distances. Retraction of these flaps after take- 
off results in mild nose up pitch change. Upon ex- 
tension, a slight nose down effect and increased 
lateral control will be noted. Some buffet will be 
noted when the flaps are in the fully extended posi- 
tion with the landing gear down. With the landing 
gear retracted the buffet level is reduced. As the 
speed is increased above approximately 260 KCAS 
the buffet becomes moderate. 


SPEED BRAKES. 


Speed brakes can be extended at any speed and are 

’ very effective. They provide excellent deceleration 
from any speed with barely detectable trim changes. 
There jis no buffet associated with extension of 
speed brakes. More aft stick is required to pulla 
desired G with the speed brakes extended. 


LEVEL FLIGHT CHARACTERISTICS. 
LOW SPEED. 


The low speed characteristics and handling qualities 
are good. Aileron and spoiler contro! is good in the 
clean and landing configuration, Extension of the 
trailing edge flaps increases the effectiveness of lat- 
eral control. Some lateral wallowing will be apparent 
as warning of approaching stall at the lowest. speeds, 
but is readily controllable, 


Avoid flying directly behind any aircraft 
while in close formation as the wake tur- 
bulence may cause loss of aireraft control. 


iF] On F aircraft a nose heavy effect wil! be evident 
below 300 KCAS in comparison to the D aircraft. 
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During slow speed flight or landing approach: 


e The aircraft response is slower so that more 
flight control deflection is required for the 
same aircraft response. If the engine RPM 
is low, or at idle, use of flight controls at 
high rates may cause a momentary contro} 
“stiffening.’* This situation is most likely 
to oecur during a cross-wind landing, when 
rapid simultaneous lateral and longitudinal 
contro] are required. Stick stiffening can be 
avoided by flying a smocth, flat final approach 
with slightly increased engine RPM. 


@ At speeds below 175 knots, with reduced 
power, deceleration is rapid and a very high 
sink rate will result. 


CRUISE AND HIGH SPEED. 


The aircraft trims well throughout the entire speed 
range. A small transonic trim change occurs between 
Mach numbers 0.90 and 1.02. This trim change 
varies with altitude and is barely noticeable at. low 
altitudes, in 1G flight, the aircraft does not en- 
counter buffet. 


MANEUVERING FLIGHT CHARACTERISTICS. 


The aircraft has high rate of climb, gaod G potential, 
and satisfactory roll capabilities throughout the 


flight range. 


With the high speed capability of this air- 
craft, the wing is capable of developing 
foad factors that can destroy the aircraft, 
Maneuvering limits must be carefully ob- 
served at all altitudes. 


STALLS {(SUBSONIC), 


As in most modern high speed aircraft, there is no 
well defined classic stall, but a sequence of buffet, 
excessive thrust requirement, high sink rate, and 
deterioration of lateral control as airspeed decreases, 
The buffet boundary is quite wide from initial onset 
of buffet to deterioration of lateral contro] and the 
intensity build up of buffet is slight. See figure 6-1 
for stall speed and minimum safe flying speeds for 
yarious gross weights. Observation of these speeds 
will not handicap the operation of the aircraft as 
they are below recommended pattern and touch- 
down speeds. Maneuvering deeply into buffet re- 
duces directional stability and can result in snap 
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maneuvers at high speed, or spins at. low speeds. It 
is recommended that further maneuvering into the 
buffet boundary be terminated when a major deteri- 
oration of lateral control is noted, 


STALLS (SUPERSONIC). 


Supersonic buffet characteristics are similar to the 
subsonic. The maneuvering G available beyond the 
onset of buffet in the supersonic range is substan- 
tially the same as subsonic. However, when pulling 
sustained G while decelerating into the low super- 
sonic and transonic range, the boundary will appear 
very narrow due to the rapid speed loss from the 
very high drag associated with high angles of attack. 
As in subsonic maneuvering, the change of buffet. 
intensity is slight and stall onset is difficult to per- 
ceive. Should the maximum lift capability be ex- 
ceeded, no pitchup will be experienced, but a snap 
maneuver may result. Maneuvering in the higher 
supersonic area is limited by design limit G or full 
aft stick. 


SPINS. 


intentional spins are prohibited, and airspeed below 
che airspeeds obtained from figure 6-1 should be 
avoided. The aircraft has demonstrated a wide vari- 
ety and range of aircraft motion during spin entry. 
Spin entry maneuvers can be erratic and confusing 
to the pilot inducing extreme disorientation. The 
aircraft has a fairly slow turn rate (5 to 10 seconds 
per turn) and exhibits a strong oscillation in pitch, 
roll and yaw, seeming to alternately hesitate and 
plunge into the spin. It may even turn over on its 
back and spin inverted in an extreme oscillation. 
Inverted spins will probably exhibit a steep nose- 
down attitude making determination of inverted or 
normal spin attitude difficult. Disorientation and 
secondary spins are the most serious spin recovery 
problems and serve to point out the importance of 
neutralized controls during orientation prior to any 
recovery attempts. Spin tests have demonstrated 
that the aircraft would consistently recover with as 
much as half the available aft stick applied. There- 
fore, the pilot should only be concerned in position- 
ing the control stick to an approximate neutral cock- 
pit position to complete a safe spin recovery. This 
positive neutralization of controls will recover an 
inverted spin to an erect spin and prevent secondary 
spins. Disconnecting the AFCS will insure that flight 
control input is controlled directly by the pilot. The 
engine can be expected to operate normally at cruise 
thrust or greater through the first turn of the spin. 
However, it is considered advisable to retard the 
throttle to IDLE. Leading edge flap configuration, 
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cruise-maneuver (40 percent) or high speed (0 per- 
cent), has no effect on spin or recovery characteristics. 


Altitude Loss — Fully developed spins can be expected 
to lose 2200 feet per turn. Recovery to level flight 
can be expected to require 10,000 feet. 


SPIN RECOVERY. 
See section III. 
DIVES, 


The acceleration in a dive is very rapid. Steep dives 
at high speeds close to the ground are critical because 
of the large altitude loss during recovery. The dive 
recovery chart, figure 6-2 is valid for the F-105 for 
initial altitudes of 10,000 feet or less, and for a con- 
stant ¢éhrust range of 88 percent RPM through Mili- 
tary Thrust. THE DIVE RECOVERY CHART DOES 
NOT CONTAIN ANY SAFETY FACTOR. 


Excessive aft stick application (particularly a 
problem during low-speed dive entries such as a 
pop-up roll-in or post dive recovery) may result in 
an aerodynamic stall and development of a nose- 
low, high-sink-rate, low airspeed descent. This con- 
dition, once entered, is stable and will continue 
until the excessive aft stick is released and maneuver- 
ing airspeed attained, The resulting dive can be 
recovered by normal techniques, which should in- 
clude smooth steady, back-stick pressure, and G 
forces not exceeding the limits in the accelera- 
tion and jettison limits table in Section V. (See 
discussion on pitch, page 6-3.) 


Since limiting lift capabilities at low air- 
speeds restricts the pulling of high load 
factors, a check of the maximum load 
factor attainable must be made by con- 
sulting the curve at the bottom of figure 
6-2 before using dive recovery data. 


NOTE 


Should a steep high speed dive be inadver- 
tently entered at low altitude, the speed 
brakes should be extended immediately. 
The speed reducing benefits of the speed 
brakes are very important in any marginal 
dive recovery, and do not restrict G attain- 
ble, however, increased aft stick will be 
required to pull G due to a reduction in 
stabilizer effectiveness. Full leading edge 


flaps delay the onset of buffet and make 
the recovery more comfortable. 


DIVE RECOVERY CHART. 
Sample Problem: 


if a “g" pullout from a 55 degree dive at 470 knots 
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Calibrated Airspeed is initiated at 10,000 ft (Standard 
Temperature Day) with an F105 weighing 40,000 Ib, 
the altitude lost during dive recovery will be 3650 ft. 
1. Check the maximum load factor attainable by 
entering the chart at 470 KCAS, (A), moving 
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horizontally to the left to the line representing 
40,000 lbs. gross weight, (B) and vertically to 
read maximum load factor = 6.5 ‘‘g”’ at (C). 
The required 5 ‘‘g” pullout can therefore be 
achieved. 


2. From 470 KCAS (A), move horizontally to the 
right to Pressure Altitude = 10,000 ft (D), and 
drop to Standard Ambient Temperature = -5°C, 
(E). 


3. Move to the right to dive angle of 55 degrees, 
(F), and up to load factor of 5g, (G). Move to 
the right and read altitude lost during pullout 
= 3650 ft at (H). 

WAKE TURBULENCE. 

In high-speed, high-G maneuvers, expect high 
instantaneous G’s and rapid changes in angle of 
attack and aircraft attitude when wake turbulence 
is encountered. At lower speeds, such as in the 
traffic pattern, large roll and yaw corrections may 
be required to maintain attitude. Adequate control 
is available but rapid contro! corrections combined 
with downwash effects of wake turbulence may 
create a high sink rate and require power applica- 
tion to continue the approach or go-around. 


ROLLS. 


As the aircraft has a major portion of its mass con- 
centrated along the fuselage, inertia forces have an 
important effect on its rolling characteristics, These 
inertia effects are such that adverse yaw is strong at 
low speed and complementary yaw occurs at high 
speeds, 


Low Speed. 


The application of aft stick in rolling at speeds below 
approximately 450 KCAS will markedly increase 
adverse yaw, increase the side G, and reduce the 

ro}l rate. This type of stick application is often 
inadvertent and at lower speeds (below 350 KCAS), 
extreme results may approach conditions for entry 
to a snap roll or spin due to large yaw angles near 
stall conditions. 


Note 


Reduction of lateral stick deflection is 
effective for reducing side-slip angles in 
extreme roll maneuvers, 


High Speed. 


Rolls at speeds above approximately 600 KCAS 
will exhibit complementary yaw. Application of 
forward stick to less than 1G tends to increase 
complementary yaw and to increase the roll rate 
markedly. Additional! forward stick application 
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in such a maneuver increases this effect, and in 
severe misuse could result in control difficulties 
due to a continuing increase in roll rate. 


EFFECTS OF CONFIGURATION, 


LANDING GEAR. 

Retraction of the landing gear will result in a nose 
down pitch change. Extension of the landing gear 
results in the opposite effect. The use of Military 
thrust for takeoff will cause a more pronounced 
effect. Inboard pylons and stores substantially al- 
leviate this effect. The nose down pitch change 
associated with gear retraction will be noted to a 
greater degree during a go-around for two reasons. 
First ~ most go-arounds will be accomplished at 
Military thrust. Second — the aircraft attitude will 
be closer to level when the landing gear is retracted 
thus giving the impression of a greater change. Dur- 
ing go-around, care should be taken that the speed 
brakes are retracted prior to or simultaneously with, 
application of thrust since, if the speed brake switch 
is in the OUT position when the landing gear is 
retracted, the top and bottom speed brakes will 
extend resulting in a net increase in drag instead of 
the desired reduction. 


EXTERNAL STORES. 


The installation of the many stores possible on the 
various external stations affects the aircraft flying 
qualities and handling characteristics through combi- 
nations of the following factors: 


® Store location effect on the aircraft Center of 
Gravity. 


® Store weight effect on aircraft gross weight and 
inertia. 


® Store aerodynamic effects, 
Effects of specific store installations follow: 


e Stores on the inboard underwing station reduce 
longitudinal stability. The magnitude of this 
effect is a function of the size of the store and 
the distance that it projects forward of the wing 
(450 gallon tanks cause the greatest effect and 
individual M-117 bombs cause the least). 


@ Stores on the outboard wing pylon station 
cause negligible aerodynamic effect on longi- 
tudinal} stability. The greatest CG travel pro- 
portional to store weight results from stores 
at this station. 


e Installation of stores on the centerline station 
has very little effect on longitudinal stability 


but moves the CG forward. The directional 
stability is slightly reduced by installation of 
large centerline stores especially when maneu- 
vering deeply into the buffet area. However, 
this reduction is slight and occurs in the clean 
configuration as well, 


Symmetricat Loading on Wing and Centerline Pylon 
Stations: 


® Minor vibrations (directional and vertical oscil- 
lations} may be felt during the takeoff roll due 
to the flexibility of the pylons and mass of the 
stores. 


@ Aft CG configurations will cause the takeoff 
rotation to be more sensitive and care should 
be taken during rotation to avoid excessive 
angie of attack during initial climbout. 


Flight characteristics of certain stores warrant specific 
description: 


® Blunt nosed stores installed on the wing pylons 


will buffet noticeably at transonic speeds, 


@ M-117 bomhs on the pylon multiple ejection 
racks (MER} may induce an airframe buffet 
in the 0,75M to 1.0M range. 


@ M-117 or BLU-1/B bombs on the centerline 
MER will cause buffet and directional oscil- 
lation of the aircraft. 


® Formation flying with external stores will dif- 
fer fyom normal operation in response to later- 
al control inputs. Roll response should be 
taken into consideration when flying close 
maneuvering formation. With stores, the initial 
roll response is reduced from that of the clean 


aircraft. 


Failure to observe the roll rate limits may 
result in structural failure of the wing-pyion 
attachments. See figure 5-5. Large initial 
deflection should be promptly reduced 
when rolling through more than 30-40 
degrees. Initial deflection of more than 
one-half-stick and infentional 360 degree 
rolls with heavy stores should not be 
performed. 
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Landing with heavy external stores: 


® Recommended approach speeds and glide angle 
must be adhered to. Landings must be at very 
low sink rates. 


Note 


The angle of attack indicator is very useful 
in determination of proper speeds for ap- 
proach and landing. 


ASYMMETRIC LOADINGS. 
Note 


These descriptions are applicable to the 

most severe conditions, those of full tanks, 
heavy stores (2000 ibs or more) and MER, 
adapters with stores installed. Similar effects, 
but of lesser magnitude, exist with smaller 
and lighter stores, 


The flight characteristics are samewhat different with 
asymmetric store loadings. These effects are primarily 
associated with weight unbalance and the resultant 
rolling and yawing movements, There are also rela- 
tively minor secondary aerodynamic roll and yaw 
effects. The first different characteristic from the 
symmetrically loaded aircraft will be noted at brake 
release and afterburner light on the takeoff roll. The 
aircraft will pull in the direction of asymmetric load. 
This effect.can easily be handled by use of nose 
wheel steering or tapping the brake until the rudder 
becomes effective (approximately 60 KCAS), 


Prior to starting takeoff the pilot should trim in 
some lateral stick away from the heavy wing {about 
1 inch for 2000 pounds of asymmetrical load), other- 
wise the heavy wing will tend to drop at Hft off. 
Following lift off, retrimming will be required to 
compensate for the gear and flap retraction and the 
effect of the speed changes on the asymmetric trim 
requirements. This is caused by the acceleration of 
the aireraft which results in a yaw into the heavy 
wing. Lateral trim requirements will reduce, de- 
pending on the amount initially set in as the aileron 
and spoiler effectiveness increases. Pitch, roll and 
yaw trim will again need attention when the after- 
burner is shut down. 


The remainder of an asymmetrically loaded mission 


will require attention to retrimming as altitude, air- 
speed, fuel weight, load factor, etc., change. For 
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example, the aircraft will yaw into or away from the 
heavy wing respectively due to inertia of the store, 
with abrupt increase or decrease in speed. Positive 
or negative load factors will cause the heavy wing 

to drop or lift, In turns toward the heavy wing the 
aircraft will tend to roll further into the turn. As 
G’s are applied in turns away from the heavy wing, 
the aircraft will tend to level itself. The tighter the 
turn, the greater the effect. When pulling the air- 
craft into stall buffet at low airspeeds or high G’s, 

a noticeable increase in the amount of lateral control 
required will be encountered as buffet is entered. 
This is caused by reduced lateral control effective- 
ness as the wing stall starts to develop. This reduc- 
tion in control effectiveness will progress until lat- 
eral control may become marginal with large asym- 
metric loadings as moderate to heavy buffet is 
reached, This is also true in turns or straight pull- 
ups. The onset of buffet should be used as a maneu- 
vering limit when asymmetrically loaded to insure 
adequate lateral control. Increased lateral control 
requirement with G’s at high Q is slight due to high 
aileron and spoiler effectiveness at the higher speeds. 


The most unusual trim characteristics experienced 
with an asymmetrical loading will be those encoun- 
tered with the combination of a 450-gallon fuel tank 
on one inboard station and a special weapon on the 
other inboard station, with or without a centerline 
tank, This combination is easily handled since the 
magnitude of the trim changes are small but their 
variations with airspeed are somewhat unique. Be- 
low 400 KCAS as fuel is used from the external wing 
tank, the opposite wing {with the store) will, as 
expected, be the heavier, requiring lateral trim, 
Above 400 KCAS (even with an empty tank) the 
wing with the tank will appear to be the heavier due 
to aerodynamic effects resulting in a reversal of lat- 
eral and directiona} trim requirements. This is due 
to the fact that drag of the tank becomes greater 
than that of the store above airspeeds of 400 KCAS 
causing the changeover of trim effects described 
above. Minor directional and lateral trim changes 
will also be noted in the transonic region, All of 
these effects can easily be handled within the capa- 
bility of the trim systems, When releasing stores 
asymmetrically under G’s (toss maneuvers) the pilot 
should expect a sudden out-of-trim condition in roll 
and yaw due to the release of the store. This isa 
natural result of the removal of the configuration 
causing the trim requirements and consequently 
merely requires that the controls be returned to 
neutral. 


The automatic bomb delivery pullup (Autoss) sys- 
tem is designed to fly the symmetrically loaded 
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aircraft through a carefully regulated Lmmelmann. 
When stores are carried asymmetrically, a manual 
pullup is required because the autopilot system is 
not designed to properly maintain wings level with 
large asymmetry. 


During symmetrically loaded Autoss deliveries where 
only one store is released, the aircraft becomes asym- 
metrical at store release, with the momentary roll 
off described above. The Autoss mode of the auto- 
pilot is not capable of handling this trim change, 
therefore it is recommended that the autopilot be 
disconnected using the emergency disconnect lever 
immediately after store release, while the pilot com- 
pletes the maneuver manually. 


Landing the asymmetrically loaded aircraft is not 
difficult but requires consideration of cross wind, 
gust factors, visibility, ranway condition, etc. As 
previously stated, the major cause of lateral control 
requirements with asymmetric store configurations 
is that of weight unbalance and not aerodynamic 
unbalance, thus the effects are most noticed at the 
lower airspeeds prior to flap extension where lateral] 
contro] effectivness is at a minimum. 


With one full 450 gallon wing pylon tank, 
or equivalent weight store, and trailing 
edge flaps retracted full lateral control is 
required to hold wings level at 200 KCAS. 
At lower speeds lateral control is insuffi- 
cient to hold wings level. If store cannot 
be jettisoned, and trailing edge flaps cannot 
be extended, add 20 percent to pattern and 
landing speeds. 


Landing patterns should be made turning away from 
the heavy wing as far as practicable. Turns into the 
heavy wing must be made in a shallow bank keeping 
the airspeed at least 10 percent above recommended 
normal landing pattern speeds. If turns into the 
store are used and they are tightened to make a run- 
way, the bank will steepen due to the asymmetry 
forcing the pilot to apply more back stick which 
steepens bank even more. Altitude and speed are 
lost and a steep spiral will result. The Janding pat- 
tern in section I] is satisfactory when the speeds are 
increased by approximately 10 percent. 


The last item of interest and caution is landing the 
asymmetrically loaded aircraft under crosswind 
conditions. It is preferable to fly the final approach 


in a crab rather than one wing low, and kick out 
most of the crab during flare prior to touchdown. 
The crosswind landing chart in the Appendix is 
applicable. As the drag chute is deployed, and the 
aircraft decelerates, the aircraft tends to turn away 
from the store. This is the opposite of the takeoff 
condition; however, it is nat as pronounced and is 
easily controlled with rudder down to braking or 
nose wheel steering speeds. This turning tendency 
can be partially or wholly negated by landing with 
the heavy wing into the crosswind. 


MINIMUM RUNWAY LANDING. 


The drag or braking force on the aircraft is made up 
of two parts: first the wheel brakes; and second, 
aerodynamic drag. Considering wheel braking, the 
braking force which can be generated depends on 
the coefficient of friction between the tire and run- 
way, and the proportion of the aircraft weight being 
supported by the tire to that still being lifted by the 
wing. Aerodynamic drag is dependent upon two 
factors — the attitude and configuration of the 
aircraft and the indicated airspeed, The minimum 
landing distance on runways of different coefficients 
of friction requires different techniques. On runways 
which have a high coefficient of friction (dry) the 
best performance will be realized by maximum de- 
pendence on the wheel brakes, On a slippery run- 
way (wet), with a low coefficient of friction, the 
wheel brakes are tess effective and the best results 
ean be realized from greater utilization of aerody- 
namic braking. The high speed portion of the 
ground roll is the time to utilize aerodynamic 
braking since the indicated airspeed is high with 
consequently high aerodynamic drag for effective 
braking. The drag chute is particularly effective in 
this speed range. The drag chute absorbs about 60 
percent of the total energy of a normal landing. 
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High angle of attack and full trailing edge flaps, the 
combination which provides maximum aerodynamic 
drag, does reduce the weight on the main wheeis and 
consequently this reduces the wheel braking which 
ean be applied without skidding the tire. As the air- 
speed falls off, the aerodynamic drag decreases and 
apoint is reached where greater total braking force 
can be exerted if the maximum aerodynamic drag is 
sacrificed by reducing the angle of attack and lift, 
thereby putting more weight on the main gear for 
greater wheel braking. At this point, if maximum per- 
formance is desired, any lift increasing devices such 
as the flaps should be eliminated to get maximum 
weight on the wheels. However, in the F-105, the 
lift created by the trailing edge flaps in the three point 
attitude is very slight and the sma}l loss of wheel 
braking is compensated for by the residual aerody- 
namic drag of the extended flaps. On wet, slippery 
runways, when whee! brakes are not effective, an 
advantage exists in keeping the flaps down to retain 
the highest aerodynamic drag possible. On dry run- 
ways with high coefficients of friction, there is a 
little net advantage to retracting the trailing edge 
flaps when the nose is lowered to obtain maximum 
weight on the wheels for braking, but this advantage 
will be less than 500 feet and in most cases 100 to 
200 feet. Therefore, it is considered that the advan- 
tage of a single procedure, resulting in optimum 
characteristics when the greatest difficulty would 
be encountered in stopping the aircraft (slippery 
runway), would more than offset the very slight 
disadvantage of this single technique on a dry 
runway. A secondary consideration in the pro- 
cedure to retain the deflected flaps during the 
landing roll is that the flaps would not have 

to be lowered again in case a go-around is 
required. 
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MAXIMUM THRUST STEADY STATE 
HORIZONTAL TURNS. 


From these curves load factor, radius of turn and 
rate of turn in a maximum thrust, constant speed 
and constant altitude turn can be determined for 
any configuration drag index at any Mach Number, 
altitude and gross weight condition. 


Sample Problem: 


Find load factor, radius and rate of turn for the 
Clean + (2) 450 gal. tanks configuration weighing 
40,000 lbs in a steady state maximum thrust turn 
at 25,000 ft at 1.1 Mach number. 


1. Determine configuration drag index from 
figure Al-5, 


(1) 4650 gal. tank right inboard 14 
(1) 450 gal. tank left inboard 14 
Configuration drag index 28 


2. On chart above, enter sample curve at 1.1 
Mach number, (A) 


3. Move up to Drag Index curves for 25,000 ft 
to configuration drag index 28, (B) 

4. Move to the right to the line representing 
40,000 lbs gross weight, (C) 


5. Move vertically up to scale and read load factor 
equal 1.95, (D) 

6. On chart above, enter sample chart at 1.1 
Mach number, (E). 


7. Move across to 25,000 ft altitude line, (F) 
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2 BASE LINE FOR RADILS OF TURN 
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RADIUS OF TURN — 1000 FT 


8. Drop to base line for radius of turn (G) 


9. Parallel guide lines to intersect load factor = 
1.95 at (H) 


Read rate of turn at (H) = 2.9 degrees/sec. (or 
2.9 X 60 = 1.74 deg./min). 


11. Drop to scale and read radius of turn = 23,000 
ft at (J) 


10. 
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RADIUS OF TURN — 1000 FT 
Figure 6-3 {Sheet 3 of 3) 
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Maximum load factors obtainable and Mach No. 
loss encountered through 180° of turn in level 
flight (at S.L. 10,000, 20,000, 30,000 and 40,000 
ft pressure altitudes) are shown for various initial 
speed conditions for the clean aircraft. Once the 


load factor and Mach Number have been determined 
from these curves for any required turn, radius and 


rate of turn can be read from the Steady State 
Radius and Rate of Turn chart on page 6-15). 


Example: 


1, On chart above, enter sample curve at Start of 


Turn, (A) and move up to initial Mach No. 
= 1.4, (B). 


2. Move horizontally to weight base line (C), fol- 


low guide lines to Gross Weight = 35,000 Ibs, 
(D) and move to the right to the load factor 


scale to read initial load factor = 7.13 g’s, (E). 


3. From (B) move along 1.4 Mach No. line to 90° 


of turn at (F). 


4. Move horizontally to weight base line, (G), 
follow guide lines to Gross Weight = 35,000 
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Ibs, (H) and horizontally to the scale to read 
final load factor = 5.05 g’s, (J). 


. Enter upper scale at 90° turn, (K), drop down to 


Initial Mach No. = 1.4 line, (L), and move left to 
the scale to read final Mach No. = 1.03, (M). 


. Enter sample radius and rate of turn curve at 


initial Mach No. = 1.4, (A) and final Mach No. 

= 1.03, (F). Move horizontally to 30,000 ft pres- 
sure altitude, (B) and (G) and vertically to radius 
of turn base line at (C) and (H), following solid 
lines for initial conditions and broken lines for 
final conditions. 


. Follow guide lines to intersect initial load factor 


= 7.13 at D) and final load factor = 5.05 at (J). 
Rates of turn are read at (D) and (J) as approxi- 
mately 10 deg/sec. (initial) and 9 deg/sec (final), 
respectively. 


. Drop from (D) and (J) to radius of turn scale 


and read radii of turn = 8300 ft initial) and 
6500 ft (final) at (E) and (K). 


. Thus it has been determined that the required 


90° maximum g turn can be accomplished with 

a loss of 0.37 Mach No. (1.4-1.03) at load factors 
from 7.13 to 5.05 g’s. At the average rate of turn 
of approximately 9.5 deg/sec, the turn will take 
almost 9.5 seconds (90° + 9.5 deg/sec) and the 
radius of turn will vary from 8300 to 6500 ft. 
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Except for some repetition necessary for emphasis or continuity of thought, 
this section contains only those procedures required in instrument flight that 


differ from, or are in addition to, the normal operating procedures given in 
section II. 


INSTRUMENT FLIGHT PROCEDURES. lateral control sensitivity. Navigational aids installed 
in the aircraft are TACAN, Doppler and a UHF 
direction finder (AN/ARA-48) in addition to all 

the basic flight instruments. An IFF with the selec- 
tive identification feature (SIF) is provided to facil- 


The aircraft handles well during all phases of instru- 
ment flight. A manually controlled engine anti-icing 
system is provided. Operation of the windshield 

defogging system does not clean the windshield of 


ice entirely. The aircraft operational effectiveness itate positive identification by ground radar stations 
is not restricted, nor are there any contro! difficul- An autopilot relieves pilot fatigue on long flights 
ties because of the aircraft rapid acceleration of and frees him for inflight duties. 
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BEFORE INSTRUMENT TAKEOFF. 


1. Line up visually with centerline of runway. 


2. Rotate heading set knob on the HSI until 
bank steering bar on the ADI centers. 


8. Attitude Director Indicator — Set by align- 
ing arrow on pitch trim knob with reference 
mark, 


4, Temperature control lever — Hot or RAM. 
RAM must be used for water injection take- 


off. 
CAUTION 


If RAM is selected for takeoff, the 
cockpit temperature knob should be 
set as high as possible, consistent with 
pilot comfort. This will prevent the 
formation of visible vapor when 
temperature contro] lever is posi- 
tioned for cockpit pressurization. 


5. Runway Check — Complete. 


INSTRUMENT TAKEOFF. 


Check completion of all required checklist items. 
Select appropriate navigational aids to be used for 
the departure and set navigational controls and 
switches as required, After aligning the aircraft 
visually with the runway centerline, check the HSI 
and magnetic compass against the runway heading. 
Lf desired, the bank steering bar may be used for 
directional information by setting the heading mark- 
er under the upper lubber line of the HSI to center 
the bank steering bar on the ADI. Check that the 
steering bar (steer needle) switch is set ON, Set ADI 
by aligning the arrow on the pitch trim knob with 
the reference mark. This setting, in taxi attitude, 
should show an attitude of approximately 2 degrees 
nose up. Thus, the ADI will provide a picture of the 
aircraft's inflight attitude relative to a jevel flight 
condition at normal cruise airspeeds. Follow nor- 
mai takeoff procedures, maintaining directional 
control with brakes or nosewheel steering until 

60 KCAS when the rudder becomes effective. 


Insure that the nose wheel is aligned 
properly before releasing brakes. Dis- 
engage nose wheel steering at 60 KCAS 
because nose wheel steering is extremely 
sensitive at high speeds. 
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® Maintain the heading by reference to the 
HSI, the bank steering bar and whatever 
outside reference is available during the 
takeoff roll. At approximately 5 knots 
below rotation speed, rotate from the 2 
degrees nose-up indication on the ADI 
to a takeoff attitude of approximately 
10 degrees nose high indication on the 
ADI. At this attitude, the aircraft be- 
comes airborne at takeoff airspeed. As 
the aircraft leaves the ground, maintain 
the pitch and bank attitude on the ADI 
until a definite climb is indicated by the 
altimeter and vertical velocity. When 
definitely airborne, retract the gear 
{observe landing gear limit speeds) 
and climb at 1500 FPM. 


Note 


Aft CG configurations will cause the takeoff 
rotation to be more sensitive and the air- 
craft will fee} as though it is flying off the 
runway by itself. With an aft CG condition. 
smooth pitch control inputs must be made 
during takeoff rotation as weil as through- 
out flight. 


® At 240 KCAS place the flap lever to 
CRUISE & MANEUVER. As flaps re- 
tract, increase pitch 2 degrees to maintain 
1500 FPM climb, At 300 to 850 KCAS 
adjust throttle to Military thrust and accel- 
erate to the recommended climb schedule. 


INSTRUMENT CLIMB. 


The optimum Military Thrust climb schedule recom 
mended in the Appendix is suitable for instrument 
flight. After the climb schedule is established, the 
AMI should be used to determine necessary pitch 
corrections..A maximum bank angle of 30 degrees 
should nat be exceeded during climbing turns ex- 
cept when using the bank steering bar. For instru- 
ment departures requiring low altitude maneuver- 
ing at low speeds and/or a low rate of climb, use 
350 KCAS. 


Note 


Maximum thrust climbs on instruments 

‘are uncomfortable because the steep pitch 
angle and high acceleration make detection 
and correction of minor pitch changes diffi- 
cult. Therefore it is recommended that 
Military Thrust be used for all climbs under 
instrument conditions, unless the mission 
dictates otherwise. 


INSTRUMENT CRUISING FLIGHT. 
Level Flight. 


The aircraft flight characteristics are satisfactory 
through the normal speed range and present no un- 
usual difficulties in control or handling during 
instrument flight. Thrust settings and configuration 
for optimum cruise schedule recommended in the 
Appendix are satisfactory while using standard 
instrument techniques. Bank angles should be limi- 
ted to a maximum of 30 degrees unless bank steer- 
ing bar is used. 


NAVIGATION EQUIPMENT. 


A TACAN (AN/ARN-62), a Doppler navigator 
(AN/APN-131) and the R-14 radar, part of the 
AN/ASG-19 Fire Control System provides the pilot 
with reliable and adequate means of navigation. 
The command radio (AN/ARC-70) provides ade- 
quate air-to-air and air-to-ground communication. 


HOLDING, 


Enter the holding pattern between 20,000 and 
80,000 feet at 300 KCAS, whenever possible, with 
sufficient RPM to maintain 300 KCAS with the 
flap lever in the HOLD TE FLAPS position. Since 
300 KCAS is used for a jet penetration no transi- 
tion in airspeed is needed from holding to pene- 
trating airspeed. Maximum endurance airspeeds 
recommended in the Appendix are too low for 
holding procedures and cause the aircraft to slide 
to the back side of the power required curve in 
turns. Holding at 40,000 feet altitude is not recom- 
mended because there is no decrease in fuel con- 
sumption and aircraft handling characteristics are 
poor. TACAN, the only airways navigation equip- 
ment installed, has a great advantage over other 
navigation facilities because it has distance meas- 
uring equipment (DME) at the same time as azimuth 
information. TACAN holding patterns are published 
and in addition, if the traffic situation requires it, 
any radial and range from a station can be used for 
a holding pattern fix. To descend in the holding 
pattern, lower the nose and maintain airspeed. 


INSTRUMENT LETDOWNS. 
Note 


When rain impairs forward visibility 
during approach, turn on the forward 
windshield defogging and rain removal 
systems prior to landing. 
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Jet Penetration. 


If it is desired to descend before reaching the fix, 
refer to the descent charts in the Appendix for 
appropriate airspeeds and related information. For 
information concerning straight line descent at 
penetration configuration and airspeed, see figure 
7-1. Refer to figure 7-2 for typical jet penetration 
and low approach. 


Operation below 90 percent RPM may 
not supply sufficient heat to keep the 
engine inlet clear of ice under severe 
icing conditions. During descent at high 
airspeeds and low thrust settings. the 
heat supplied may be inadequate if the 
ice formation is severe. Under such cir- 
cumstances increased thrust should be 
applied to provide more heat. 


ILS Approach. 


Transition to ILS is normally made as published and 
clearance for the ILS approach must be obtained 
prior to reaching the outer marker. Place the 
instrument selector switch to ILS LOCALIZER 
during the procedure turn to intercept the localizer 
course. On straight-in procedures (TACAN/ILS), 
change the instrument selector switch at the pub- 
lished gate. After intercepting the localizer course 
inbound, set the instrument selector switch to [LS 
FINAL. When the glide slope indicator starts to 
move downward (unpegs), prepare to establish a 
rate of descent. Lower the nose approximately 

3 degrees on the ADI. Recommended rate of de- 
scent for normal approach speeds is 800 to 1000 
feet per minute. 


See figure 7-3 for typical [LS Approach and section 
IV for procedures. Changes in final approach speeds 
because of changes in gross weight outlined in the 
Appendix are applicable to [LS approaches, Final 
approach speed should he stabilized before reach- 
ing the glide slope. 


Landing gear actuation should not be at- 
tempted during a turn. A large nose-up 
pitching moment will be experienced 

when landing gear is extended. Immedi- 

ate nose-down pitch trim change is required. 
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Figure 7-1 
Radar Approach. then TE flaps as desired. Allow aircraft to accelerate 
to 250 KCAS and reduce power to maintain 250 
For Typical Radar Approach see figure 7-3. KCAS while climbing to missed approach altitude. 
Landing gear actuation should not be Use of afterburner is not recommended 
attempted during a turn. A large nose- when initiating a missed approach. 
up pitching moment will be experienced 
when landing gear is extended. Imme- 
diate nose-down pitch trim change is ICE AND RAIN. 


required. 
The aircraft does not have an anti-icing or deicing 
system for wings or empennage; however, the de- 
Missed Approach. frosting, rain removal, pitot heating, angle of attack 
sensor vane and engine deicing systems provides 
To accomplish a missed approach, advance throttle protection during flights under icing conditions. 
to Military thrust, retract speed brakes (if extended) Engine anti-icing is most effective at low airspeeds 
as power is applied, and rotate aircraft to takeoff and high thrust settings. Under severe conditions, 
attitude. Establish climb and retract landing gear, operating at low thrust settings, or during descent 
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Figure 7-3 
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at high airspeeds the heat supplied may not be 
sufficient to keep the engine inlet clear of ice. 
Under such circumstances. increased thrust should 
be applied in order to provide more heat. If ice 

sull accumulates. an abnormal exhaust gas tempera- 
ture rise will be noted when increased thrust is 
applied. Airspeed must then be reduced until the 
icing region has been penetrated. 


TURBULENCE AND THUNDERSTORMS. 


Flight through thunderstorms should be 
avoided if at all possible. Hail. encoun- 
tered, could cause rapid deterioration 
of the radome and unpredictable air- 
craft damage. 


Flight in areas of turbulent air. hailstorms or thun- 


derstorms, increases the danger of engine flame-out. 


The following factors. singly or in combination, 
have caused engine flame-outs: 


1. Penetration of cumulus buildups with associ- 
ated high liquid content. 


2. Engine icing of inlet guide vanes. 


3. Turbulence associated with penetration can 
result in angles of attack of plus 9 degrees. or 
more, causing marginal engine performance. 


4, Above 40.000 feet altitude, the surge margin 
of the engine is reduced, and there is poor air 
distribution across the face of the compressor. 


Flying in turbulence or hail may increase 
inlet distortion which at higher altitudes 
can result in engine surge and possible 
flame-out: however, normal air starts 
may be accomplished. 


During flight in areas of turbulent air, hailstorms, 
or thunderstorms, the exhaust gas temperature and 
pressure ratio gages should be monitored continu- 
ously. Exhaust gas temperature indication alone 
may come too late to enable the pilot to take time- 
ly corrective action. The best penetration speed 
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for the aircraft in severe turbulence is 300 KCAS or 
Mach 0.88, whichever is lower, with leading edge 
flaps in CRUISE & MANEUVER. 


NIGHT FLYING. 


Cockpit lighting is adequate for night flying. There 
are no specific techniques for flying the aircraft at 
night that differ from those for day flight. 


Caution should be used during night 
formation because of inadequacy of 
bank-angle detection. Sweep-back of 
the wings and ratio of wing span to 
fuselage length cause considerable 
difficulty in perceiving relative posi- 
tion to lead aircraft. 


® With landing lights on. in areas where 
moisture is present, reflection and 
glare may limit your forward vision. 
Caution should be used throughout 
the landing phase. 


Note 


Afterburner glare is very pronounced 
during formation takeoff. Visual acuity 
may be affected when lead aircraft 
afterburner is shut off. 


COLD WEATHER OPERATION. 


The majority of cold weather operating difficulties 
are encountered on the ground. The following in- 
structions are intended to supplement the normal 
operating instructions in section I, and should be 
followed where applicable. when arctic-type weath- 
er is encountered. 


BEFORE ENTERING THE AIRCRAFT. 
Check that all protective covers and duct plugs are 


removed. Check to see that all ducts are free of 
snow, frost and ice. 


Depending on the weight of snow and 
ice accumulated, takeoff distances and 
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WARNING (continued) 


climb-out performances can be seriously 
affected. The roughness and distribution 
of the ice and snow could vary stall 
speeds and characteristics to an extremely 
dangerous degree, Loss of thrust shortly 
after takeoff is a serious enough problem 
without the added, and avoidable, hazard 
of snow and ice on the wing. In view of 
the unpredictable and unsafe effects of 
such a practice, the ice and snow must be 
removed before flight is attempted. 


Check all drains and vents including fuel tank vents 
for freedom from ice. Check that all ice and dirt is 
removed from landing gears, actuating pistons and 


limit switches, 


Make sure that the channels on the upper 
main gear side-braces are free of snow 
and ice, [f there is an accumulation of 
snow or ice in this channel, the main 
landing gear will not fully retract. 


Check that landing gear shock struts are clear of ice 
and dirt. Check shock struts for correct service. 
(‘The nose gear shock strut air pressure provides the 
centering force when the aircraft breaks ground.) 
Inspect aircraft carefully for fuel and hydraulic 


leaks caused by contraction of fittings or by shrink- 


age of packings. 


Make sure that electrical power has been 
applied to the aircraft for at least 5 
minutes so that all electronic units with 
internal heaters are sufficiently warmed 
for proper operation. For temperature 
between -31°F and -65°F (-35°C and 
-54°C) warm-up time for the R14 radar 
shall be at least 15 minutes. 


ON ENTERING THE AIRCRAFT. 


To conserve the battery, use external power for 
starting. No preheat nor special starting procedures 
are required; however, at temperatures below 
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-~34°C (-30° F), allow engine to idle 2 minutes 
before accelerating. 


Do not turn on the AC generator until 
the ATM has stabilized. 


@ Because of low ambient temperatures, 
the thrust developed at all engine speeds 
is noticeably greater than normal. 


Turn on cockpit heat, forward windshield defogging 
and side panel defrosting system, as required im- 
mediately after engine start. 


BEFORE TAXIING. (At temperatures below +20°F 
[-6.6°C] ) 


Keep oxygen mask well clear of face, until the cock- 
pit has warmed, to prevent freezing the inhalation 
valves. Check flight controls, stabilizer, rudder, 
ailerons, flaps, speed brake and trim for proper 
operation, Complete this check only after uid 

has had time to warm, a minimum of 5 minutes 
after engine start, before cycling controls through 
full travel. Carefully (slowly) cycle controls two to 
nine times or as required to obtain a normal! opera- 
tion of hydraulic system. 


At temperatures below -20° F (-29°C) pre- 
cautionary measures should be exercised, 
including multiple “gentle” cycling of all 
appropriate hydraulically operated systems 
until the fluid has had a chance to warm 
up, or the application of external heat to 
the hydraulic systems. 


TAXIING. 


Make sure all instruments have warmed 
up sufficiently to insure normal opera- 
tion. Check for sluggish instruments 
during taxiing. 


The center of gravity of the aircraft is weil aft. and 
there is very little weight on the nose gear: there- 
fore, nose wheel steering is not very effective when 
taxiing on ice and hard packed snow. A combina- 
tion of nose wheel steering and braking should be 
used, The nose wheel will skid sideways easily. and 
it may be possible to roll the tire off the rim. Exer- 
cise care at all times while operating on these sur- 
faces, and reduce taxi speeds. Increase the normal 
interval between aircraft to insure safe stopping 
distance and prevent icing of aircraft surfaces by 
melted snow and ice in the jet blast of a preceding 
aircraft. Minimize taxi time to conserve fuel and 
reduce the amount of ice-fog generated by the 
engine. If the aircraft has been taxied down the 
runway, this fog may delay takeoff by lowering the 
visibility below takeoff minimum. If bare spots 
exist through the snow. skidding the tires onto 
them should be avoided. Tire pressures should be 
watched closely. Flat spots aggravate gear-walking 
tendencies. 


TAKEOFF. 


The afterburmer should not be engaged until the 
aircraft is rolling straight down the runway and 
nose wheel steering engaged. Release the nose 
wheel steering at rudder effective speed (approxi- 
mately 60 knots CAS) and maintain directional 
control throughout the remainder of the ground 
roll with the rudder. Particular care is required to 
avoid exceeding climb schedule speeds because of 
the additional thrust available at low temperatures. 


DESCENT. 


Turn on windshield and side panel defrosting sys- 
tem 2 minutes before any rapid descent, to pro- 
vide preheating, and prevent fogging and frosting 
of the windshield. 


LANDING. 


The drag chute should be deployed as soon as prac- 
tical after touchdown on every landing in cold 
temperatures. The nose should be held high after 
touchdown for as long as possible, to derive the 
maximum benefit from aerodynamic braking. Speed 
brakes should be opened fully before, or immedi- 
ately after, touchdown. If the aircraft starts to skid 
sideways, the brakes should be released until it 
straightens. Nose wheel steering is of little use until 
slow speeds are reached. The hot tires will skid 
even more easily than during preflight taxiing. 
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ENGINE SHUTDOWN. 
Shut down the engine in the normal manner. 
BEFORE LEAVING THE AIRCRAFT. 


Release the brakes after the wheels are chocked. 
and leave the canopy partly open. to allow circula- 
tion within the cockpit to prevent canopy cracking 
from differential contraction. and to reduce wind- 
shield and canopy frosting. 


DESERT AND HOT WEATHER PROCEDURES. 


Hot weather and desert procedures differ from nor- 
mal procedures, mainly in that additional pre- 
cautions must be taken to protect the aircraft from 
damage caused by high temperatures and dust, 
Particular care should be taken to prevent the en- 
trance of sand into the various aircraft parts and 
systems (engine. fuel system. pitot-static systems. 
ete.). All filters should be checked more frequently 
than under normal conditions. Units with plastic or 
rubber parts should be protected as much as possi- 
ble from windblown sand and excessive tempera- 
tures. Tires should be checked frequently for signs 
of blistering or cord separation. Canopy covers 
should be left off. to prevent sand between the 
cover and the canopy acting as an abrasive on the 
plastic. Heat build-up under closed canopy will not 
damage cockpit at runway temperatures of 110 
degrees or less, 


BEFORE ENTERING AIRCRAFT. 


1. Check exposed portions of shock strut pistons 
for dust and sand and have them cleaned if 
necessary. 


2. Check inflation of shock struts and hydraulic 
accumulators which may have become overin- 
flated because of temperature increases. 


8. Check tires carefully for blistering or cord 
separation, and be sure all protective covers 
are removed from aircraft. 


4. Check intake duct for accumulations of dust 
or sand. 


5. Make sure all filters have been cleaned, and 
that the aircraft has been thoroughly inspected 
for fuel or hydraulic leaks caused by the swell- 
ing of packings or expanding of fittings. 
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6. Inspect area behind aircraft to make sure sand 
or dust will not be blown onto personnel, or 
equipment, during starting operations. 


ON ENTERING AIRCRAFT. 


1. Check cockpit for accumulation of dust or 
sand. 


2. Check instruments and controls for moisture 
from high humidity, and ground-heat them, 
if necessary, to dry them. 


GROUND OPERATION. 


The electronic cooling system adequately cools the 
electronic equipment for hot atmospheres up to 
103° F (39.4°C). For ground operation prior to 
takeoff, where the ambient temperatures are above 
103°F (39,.4°C), the electronic cooling blower 
must be operated for 5 minutes before supplying 
electrical power to the CIN, Doppler, Thunderstick 
or the R-14 Radar. 


Note 


The 5 minute cooling period for tem- 
peratures above 103°F (39.4°C) can be 
neglected for aircraft on alert status. 
The Doppler and the R-14 Radar should 
not be turned on during the BEFORE 
TAXIING check unless takeoff will be 
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accomplished within approximately 
5 minutes. Due to the extra load 

on the cooling blower, the Doppler 
and the radar should be turned on 
during the BEFORE TAKING RUN- 
WAY check. 


BEFORE TAKEOFF. 


Limit use of brakes as much as possible, because 
brake cooling is reduced when outside air tempera- 


tures are high. 


To prevent additional drag caused by 
excessive angle of attack, the nose 
should not be rotated prior to rotation 
speed, as shown in Appendix I. 


TAKEOFF. 


DURING FLIGHT. 


The windshield and side-panel defrost system should 
be operated at, the highest possible temperature 
(consistent with the pilot’s comfort) during high 
altitude flight, if the humidity is high, to preheat 
the transparent surfaces, precluding the formation 
of frost or condensation during a rapid descent. In 
desert flying with very low humidity, this pre- 
caution is not necessary. 
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INTRODUCTION 


TABLE OF CONTENTS 


Introduction 
Abbreviations . 
Definition of Terms . 


Correction Charts for Altimeter and 
Airspeed Indicators . 


IFIS Airspeed and Altitude Corrections 


Store Drag Numbar and Aircraft 
Configuration Drag Index . 


Airspeed, Mach Number Conversion Charts . 


Standby Altitude Position Error Correction Chart . 


Standby Airspeed Position Error Correction Chart . 


Corrections to AMI and AVVI Readings at 
True Pressure Aititude . 


Compressibility Correction to Calibrated Airspeed . 


Store Drag Numbers and Gross Weights 
Asymmetric Drag Number . 


Conversion Chart KCAS - True Mach 
Number-KTAS . 


Temperature Correction for Compressibility . 
Density Altitude Chart . 
Standard Atmosphere Table . 


Temperature Conversion Chart 


Note 


Al-1 
Al-2 
Al-3 


Al-5 
AlS 


A1-6 
Al7 
A19 
A1-10 


Al-11 
Al-12 
A1-13 
A1-18 


A1-19 
A1-21 
A1-22 
A1-23 
A1-25 


All charts with reference to [947] N/C/W or subsequent 
to [947] C/W are being revised to reflect compliance 
with [947]. [947] has been complied with on all air- 


craft in the inventory. 


These charts will be published when the revised data is 


developed. 
INTRODUCTION 


Appendix I is divided into parts ,1 through 10) to 
present performance data in proper sequence for 
preflight planning. The requirements for carriage 
of a large number of different kinds of external 
stores on the F-105 aircraft have made the presen- 
tation of performance data for specific configura- 
tions in the Flight Manual impractical. According- 
ly the charts presented in this Appendix may be 


used to determine the performance for the aircraft 
in any configuration of required external stores. 
Data on each chart is presented for drag indices 
ranging from a drag index of 0 for the clean air- 
craft [947] N/C/W with no external stores to a 
drag index of 200. Each external store, for which 
a requirement has been established for the aircraft, 
has been assigned a drag number. The configura- 
tion drag index for a given configuration is the 
sum of the store drag numbers. 
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Afterburner 
Altitude 


Airspeed Mach Indicator 


Altitude — Vertical Velocity Indicator 


Bomb Bay 

Degrees Centigrade 
Calibrated Airspeed 
Configuration 
Continuous 

Cruise Climb 

Cubic feet 
Technical Order complied with 
Distance 

Degrees Fahrenheit 
Feet per minute 
Feet 

Gallon(s) 

Hour(s) 


Indicated Airspeed 


International Civil Aviation Organization 
Integrated Flight Instruments System 


Inches of Mercury 
Inboard 

Knots Calibrated Airspeed 
Knots Indicated Airspeed 
Knots True Airspeed 
Pound(s) 

Leading Edge 

Mach number 


ABBREVIATIONS 


Maximum 

Multiple Ejector Rack 
Minute(s) 

Miles per hour 

Nautical Mile(s) 
Technical Order not Complied with 
Nautical Mile(s) 

Number 

Outside Air Temperature 
Outboard 

Pounds per Square Inch 
Radius of Action 
Runway Condition Reading 
Revolutions per minute 
Second({s) 

Sea Level 

Square feet 

Standard 

True Airspeed 

Trailing Edge 
Temperature 

Takeoff 

Weight 

Mach number increment 
Altitude increment 


Airspeed increment 


Delta: ratio of ambient air pressure 
to standard sea level air pressure 


Sigma: ratio of ambient air density 
to standard sea level air density 
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DEFINITION OF TERMS 


Acceleration Check Distance: distance to the runway 
marker which is 2000 feet short of the go, 
no — go distance. 


Acceleration Check Speed: minimum speed at the 
acceleration check marker. 


Afterburner: aft section of the engine in which fuel 
is burned to augment the engine thrust. 


Airspeed: the speed of the aircraft relative to the 
air through which it is moving. 


Ambient Conditions: conditions of the air surrounding 
the aircraft at any given time under considera- 
tion. 


Calibrated Airspeed: indicated airspeed corrected 
for position error; or indicated tape airspeed 
corrected for cam error. 


Centerline MER Pylon: a pylon designed to carry a 
multiple ejector rack at the centerline pylon 
station, 


Climbout Index: an index based on takeoff thrust 
setting and ambient conditions, used to deter- 
mine climbout performance after takeoff. 


Combat Ceiling: highest pressure altitude at which 
the aircraft can climb at the rate of 500 FPM. 


Compressibility Error: an error in the airspeed indicator 
reading and the outside air temperature indica- 
tor reading caused by air being compressed by 
the moving aircraft. 


Configuration Drag Index: the sum of the clean aircraft 
configuration drag index, the store drag num- 
bers of external stores carried and the incre- 
mental drag number for lateral trim if the ex- 
terna! stores are asymmetrical in weight, used 
to define the inflight performance of the air- 
craft so configured. 


Cruise Ceiling: highest pressure altitude at which the 
aircraft can climb at the rate of 300 FPM with 
maximum continuous thrust. 


Cruise Climb: the method of achieving maximum long 
range cruise performance by continually increas- 
ing cruise altitude as gross weight decreases. 


Cruise Climb Altitude: the pressure altitude for a 
given configuration at a given gross weight at 
which maximum long range cruise is achieved. 


Cruise Factor: a factor based on aircraft gross weight, 
configuration, cruise pressure altitude and 
cruise speed, used to determine cruise 
performance. 


Density Altitude: the altitude obtained from a stand- 
ard density altitude chart for any combination 
of pressure altitude and temperature, or for any 
density ratio factor (1/./0). 


Direct Loaded Pylon: pylon designed to carry a single 
weapon without racks, adapters, etc. 


Diversion Summary: a chart showing distance (Diversion 
Range Summary) or time (Diversion Endurance 
Summary) available for various flight plans with 
small amounts of fuel on board at various pres- 
sure altitudes. 


Equivalent Airspeed: calibrated airspeed corrected for 
compressibility. 


Equivalent Gross Weight: aircraft gross weight times the 
load factor required to maintain a given bank 
angle. 


Entry Gross Weight: a gross weight scale which relates 
maximum thrust acceleration performance to 
initial acceleration gross weight. 


Go, No—Go Distance: distance traveled in reaching the 
last runway marker short of the refusal! distance. 


Go, No—Go Speed: minimum speed at the go, no—go 
marker. 


Go, No—Go Tolerance: maximum speed deficiency 
that is acceptable at the go, no—go point to 
ensure a safe takeoff in 90% of the available 
runway. 


Ground Speed: the speed of the aircraft relative to 
the ground over which it is flying. Under zero 
wind conditions, ground speed equals true 
airspeed. 


Inches Hg: a measure of air pressure which compares 
it to the weight of a column of mercury. 
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ndicated Airspeed: standby airspeed indicator reading 
corrected for mechanical instrument error but 
uncorrected for position error. 


indicated Tape Airspeed: AMI airspeed reading uncor- 
rected for cam error. 


Long Range Cruise Speed: the higher speed for 99% 
maximum range at which it is recommended to 
fly the aircraft when range is of more concern 
than time. 


Maximum Continuous Thrust: the highest thrust setting 
allowable for continuous operation. 


Maximum Thrust: military thrust augmented by after- 
burning; limited to 15 minutes continuous 
operation inflight and 20 seconds on the 
ground. 


Military Thrust: maximum non-augmented thrust; 
limited to 30 minutes continuous operation in 
flight and 5 minutes on the ground. 


Minimum Afterburner Blow-out Speed: the lowest speed 
to which the aircraft can accelerate with maxi- 
mum thrust, experience an afterburner failure, 
and then complete the takeoff with military 
thrust without exceeding the available runway 
length. 


Multiple Weapon Pylon: a cast magnesium pylon, trail- 
ing edge swept aft from wing to store, designed 
to carry a single nuclear weapon, a single con- 
ventional weapon or a multiple ejector rack at 
the centerline or inboard pylon stations. 


Nautical Miles per Pound: the number of air nautical 
miles traveled while consuming a pound of 
fuel. 


Position Error: the error in the airspeed indicator 
reading and the altimeter reading caused by the 
inability of the static orifices to experience the 
true ambient air pressure. 


Pressure Altitude: the altitude obtained from a standard 
atmosphere table for any given value of air 
pressure. This is the altitude that an altimeter 
will show (after correcting for position error) 
when the barometric pressure at sea level is 
29.92 inches Hg, 


Receiver Factor: a factor based on receiver gross weight, 
configuration, refueling altitude and refuel speed, 
used to obtain refueling factor. 
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Refueling Factor: the sum of receiver and tanker 
factors, used to determine receiver fuel con- 
sumption during inflight refueling. 


Refusal Distance: the distance required to accelerate 
to the refusal speed. 


Refusal Speed: maximum speed to which the aircraft 
can accelerate and then stop in the available 
runway length. 


Rotation Speed: airspeed at which the nose wheel 
leaves the runway. 


Runway Condition Reading: the number portion of a 
system of reporting surface conditions at ter- 
minal airfields, related to the effectiveness of 
braking on the runway. 


Specific Range: nautical miles per pound of fuel. 


Standard Atmospheric Conditions: an arbitrarily selected 
set of atmospheric conditions chosen to ap- 
proximate the average atmosphere of the world. 


Standard Day: a day on which standard atmospheric 
conditions are assumed to exist. 


Store Drag Number: a number related to the incremental 
drag of an externally mounted item, used to 
determine the configuration drag index. 


Takeoff index: an index based on takeoff thrust setting 
and ambient conditions, used to determine take- 
off performance. 


Takeoff Speed: airspeed at which the main wheels 
leave the runway. 


Tanker Factor: a factor based on tanker gross weight, 
refueling altitude and refuel speed, used to 
determine refueling factor. 


Touchdown Speed: airspeed at which the main wheels 
come in contact with the runway 


True Airspeed: equivalent airspeed corrected for air 
density. 


Universal Pylon: a built up pylon, trailing edge swept 
forward from wing to store, designed to carry 
a single conventional store at the inboard or 
outboard pylon station, or a multiple ejector 
rack at the inhoard station. 


Wind Component (Headwind or Tailwind): that part of the 
existing wind condition which acts opposite to 
or in the direction of travel. 


CORRECTION CHARTS FOR ALTIMETER AND 
AIRSPEED INDICATORS 


Correction charts for airspeed and altitude (figures 
A1-1 and Al-2) are provided to determine the values 
from those indicated on the standby instruments. 
These curves present the nose boom position error 

at five altitudes. 


STANDBY ALTIMETER POSITION ERROR CORRECTION 


Static pressure which determines the altimeter 
reading is not always accurately measured because 
of the location of the static port (position error). 
The altimeter position error chart (figure A1-1) is 
provided so that corrected pressure altitude can be 
calculated from the indicator reading. 


To determine what indicated altitude to fly so that 
you will be at your assigned pressure altitude use 
the following equation: 


Indicated altitude = (pressure altitude) — 
(Altitude position Error correction) 


Sample Probiem 
Given: 
a, Assigned pressure altitude — 20,000 feet 
b. Indicated airspeed (LAS) — 400 Knots 
Solution: 


a. Determine Position Error Correction from 
figure Al-1 = 1010 feet 


b, Indicated Altitude = {Pressure altitude) — 
(altitude correction) 


Indicated altitude = 26,000 ft — 1010 ft 
Indicated altitude = 18,990 ft 


Therefore at an indicated airspeed of 400 knots an 
indicated altitude of 18,990 feet must be maintained 
on the altimeter to make good an assigned 20,000 
feet pressure altitude. 


STANDBY AIRSPEED POSITION ERROR CORRECTION 


In order to obtain calibrated airspeed a correction 
for position error must be applied to the indicator 
reading. This correction is supplied from figure 
Ai-2. When added algebraically to the indicated 
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airspeed, this correction yields calibrated airspeed 
(CAS). 

Sample Problen: 
For the purpose of explaining the use of the Airspeed 
Position Correction Charts consider an aircraft flying 
at cockpit indicator values of 400 knots at 20,000 
feet. 
Given: 

a. Assigned Pressure Altitude = 20,000 feet. 

b. Indicated Airspeed = 400 knots. 


Solution: 


a. Determine Airspeed Correction from figure 
Al-2 = 12,5 knots 


b. Calibrated Airspeed = (Indicated Airspeed) 
+ {Airspeed Correction) 


c. Calibrated Airspeed = 400 + 12.5 knots 
d. Calibrated Airspeed = 412.5 KCAS 
Therefore at an indicated airspeed of 400 knots and 


a pressure altitude of 20,900 feet the calibrated air- 
speed will be 412.5 knots. 


When the standby instruments are corrected for 
their respective errors they will agree, within the 
system tolerances, with the tape indicated readings 
corrected for cam error. 


tFIS ASRSPEED AND ALTITUDE CORRECTIONS 
A mechanical cam in the central air data computer 
corrects the IFIS airspeed scale and altitude scale 
for position error. An additional correction for cam 
error must be applied to obtain true Mach number, 
calibrated airspeed and pressure altitude. 


Sample Problem 
Altitude 
Given: 
a, Assigned Pressure Altitude = 20,000 feet 


b. Indicated Tape Airspeed = 400 knots 
At 


T.QO. 1F-195D-1 


Solution: 


a. Determine Altitude Correction from figure 
A1-3 = 150 feet 


b. Tape altitude Reading = (Pressure Altitude) 
— {Altitude Correction) 


ce. Tape Altitude Reading = 20,000 — 150 ft 

d. Tape Altitude Reading = 19,850 feet 
To maintain 20,000 feet pressure altitude at an 
indicated tape airspeed of 400 knots the tape 
indicated altitude should read 19,850 feet. 
Airspeed 
Given: 

a. Assigned Pressure Altitude = 20,000 ft 

b. Indicated Tape Airspeed = 400 knots 


Solution: 


a. Determine Airspeed Correction from figure 
A1-3 = 2 knots 


b. Calibrated Airspeed = (Indicated Tape Air- 
speed) + (Airspeed Correction) 


c. Calibrated Airspeed = 400 + 2 knots 


da. Calibrated Airspeed = 402 knots 


At a pressure altitude of 20,000 feet and indicated 


tape airspeed of 400 knots the calibrated airspeed 
is 402 Knots. 


Mach Number 
a. Indicated Tape Mach number = 0.85 


b, Determine Mach Correction from figure 
A1-3 = 0.006 


c. True Mach = (Indicated Tape Mach) + (Mach 
Correction} 


da, True Mach = 0.85 + 0.006 Mach 
e. True Mach = 0.856 Mach 


STORE DRAG NUMBER AND AIRCRAFT CONFIGURA- 


TION DRAG INDEX 


Al6 


Store Drag Number and Gross Weight Table Figure 
A1-5 presents a partial listing of required external 
stores. A drag number has been assigned to each 
store for each aircraft position at which the store 
can be carried. Store drag numbers are given for 
single carriage of weapons and multiple carriage on 
MER where applicable, The drag index for a given 
configuration is the sum of the store drag numbers. 
Incrementa! weights for each external store are also 
shown on this table for use in determining the total 
aircraft weight. 


EXAMPLE [947] N/C/W 


Determine the configuration drag index for the follow 
ing configuration: Six (6) M117 750 Ib bombs on 

the centerline MER, plus two (2} 450 gallon wing 
tanks plus two (2) M117 750 lb bombs on the out- 
board pylons, 


From figure A1-5, 
Two (2) 450 gallon tanks at inboard station, 


Read for one (1) 450 gallon tank at inboard 
location a drag number of 14. The drag num- 
ber for two (2) 450 gallon tanks is 2x 14 = 28, 


Read for one (1} M117 750 ib bomb at the out- 
board station in the presence of inboard station 
fuel tanks a drag number of 16. The drag num- 
ber for two (2) M117 750 lb bombs at the out- 
board stations in the presence of inboard fuel 
tanks is 2x 16 = 32, 


Read for six (6) M117 750 lb bombs on center- 
line location a drag number of 75. As noted 
this drag number includes the MER reguired 
for carriage of six (6) M117 tb bombs on the 
centerline station. 


The configuration drag index is the sum of the store 
drag numbers 28 + 82+ 75 = 135. 


DRAG NUMBERS FOR ASYMMETRICAL WEIGHT TRIM 
DRAG 


For configurations consisting of stores that result in 
a weight asymmetry an additiona! drag number must 
be determined for the additional drag due ta the de- 
flection of control surfaces required for trim. Fig- 
ure Al-G presents a chart from which this additional 
drag number may be determined for any given flight 
condition. 


EXAMPLE 


Determine the additional drag number for a weight 
asymmetry of 2000 lb for the following flight con- 
ditions: 30,000 feet pressure altitude at M = 0.9 
Aircraft Gross Weight of 44,000 Ib. 


Enter figure A1-6 at (A) Net Weight Asymmetry of 
2000 lb; move to (B) pressure altitude of 30,000 ft; 
move up te (C) Mach Number 0.9, proceed across 
to (D) aircraft Gross Weight of 44,000 lb; then 
down to (E) Mach Number of 0.9 and across to (F) 
and read an Incremental Drag Number of 20. This 
incremental drag number is added to the sum of the 
Store Drag Numbers to determine the total Con- 
figuration Drag Index, 


AIRSPEED, MACH NUMBER CONVERSION CHARTS 


These charts show the relationship between cali- 
brated airspeed, true airspeed and Mach number 
under any ambient conditions. The first chart covers 
speeds between 100 and 800 KCAS and Mach num- 
bers from 0.3 through 1.2 The second chart goes up 
to 2.0 Mach number and 1000 KCAS. The use of 
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the conversion charts is illustrated in the following 
sample problem. 

Find: Mach number at 300 KCAS at 25,000 feet 
pressure altitude and the corresponding true 
airspeed for both standard day (-35.5°C) 
and 10°C hotter than standard (-35.5 + 

10 = -25.5°C) 


Solution:(1) Enter sample chart (page Al-3 at 
300 KCAS (A), move up to intersect 
25,000 feet pressure altitude line (B), 
and to the left to read Mach number = 
0.72 at (C). 


(2) For standard day, parallel line from 
(B) back to baseline and read true 
airspeed at (D) = 4383 KTAS, 


(3) For non-standard day, move horizon- 
tally from (B) to the baseline (E), down 
to temperature of -25.5°C (F), and 
across to the true airspeed scale to 
read 441 KTAS at (G). 


Al-7 


SSURE ALTITUDE — FEET 


‘i HARI 
| EEBRSSSESST 


| aS oe 


& 
car 
~~ 
& 


“ 8 
‘ 
1 S 
S 


Eee 
Ae Bo so 
Lan 


Hi 
“ee 
03 Wiest A 


T.O. 1F-105D-1 


STANDBY ALTIMETER 
POSITION ERROR CORRECTION 
(NOSE BOOM) 


PRESSURE ALTITUDE CORRECTION — FEET 


INDICATED AIRSPEED — STANDBY — KNOTS 


Figure Al-1 
A1-9 
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POSITION ERROR CORRECTION 


STANDBY AIRSPEED INDICATOR 
'D {NOSE BOOM 


NOTE 
These curves are intended to be used 


ONLY for aircraft in flight attitude, 
NOT during ground roll. 


AIRSPEED CORRECTION — KNOTS 


INDICATED AIRSPEED — STANDBY — KNOTS 


Figure Aj-2 


A1-10 Change 2 
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CORRECTIONS TO AMI AND AVV1 READINGS 
AT TRUE PRESSURE ALTITUDE 
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AIRSPEED CORRECTION — KNOTS 


A1-12 


COMPRESSIBILITY CORRECTION TO CALIBRATED AIRSPEED 
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Figure A1-4 
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NOTE: Subtract correction 
from calibrated airspeed 
to obtain equivalent airspeed. 
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AVERAGE AIRCRAFT GROSS WEIGHTS AND DRAG NUMBERS 


[D| Clean without B/B tank, 7540 

pounds of internal fuel. (Usable fuel) Drag 
Gross Wt. lb. Number 

Aircraft 35705 20 

BB tank install (2535 tb. fuel) 150(2685)© _ 

Camouflage Paint 150 8 

Wild Weasel | [982, 0-683, 0-6830] CW 148 4 
Documentation Camera (D-682] 0 /W 46 10.5 


LOCATION 


* Thar 


Inbd with store 
(Store Only) Inboard 
Clean 


All Store Drag Nos. include necessary 


(inbd Drag No, 
suspension equip. 


not included) 


INTEGRAL PYLON FUEL TANKS 
(1) 650 Gallen (4225 Ibs fuel) 


SINGLE WEAPONS 


(1) M-1170 Destructor 17 19 | 
117R 750) narertione: 17 — 
(17 4.177 750 Lb, Bomb 14 ‘ 13 16 
(1) MLL? wiMTA1 iuze ex: 14 13 16 
~ (1) M118 (7-55) Bomb 19 aes: quienes 
(1) MC-1 Chemica! Bomb 14 130 16 
(1) M129 (7-58) Leaflet Bomb 14 13 16 
(i) LAU-3 7A Rocket Launcher i 10 13. | 
(1) LAU-I8-“A Rocket Launcher im 11 10 mw 
(i) CAU-32A7A Rocket Launcher 471173): nN 10 i | 
(i) CAU-5S 7A Rocket Launcher 481173) 13° 12 13 
~ (4) SUU-21/4 Practice Bomb Disp.| _ 4701622): 18 | 
(6) MLU-32/B-99 Briteye Flare | 900 ee | 
“Ty BLT ’BFirebomb _ 14 13 16 
[ (1) BLU-27 B Firebomb (Finned) 15 14 VW 
(1) BLU-27 °B Firebomb (Unfinned) 14 13 16 
(1) BLU-S2 B Chemical Bomb 15 14 a 
(1) MI16A Firebemb ail 14 13 16 
(1) CBU-1/A (Dispenser) - ma a) 
(1) CBU:IAA (Dispenser) 7 cia 18 
(1) CBU-2 “A (Dispenser) 1 18 
(1) CBU-2A.'A (Dispenser) 7 | 11 18 
(1) CBU-2B “A (Dispenser) (840). Sas! | a ee. 
{1) CBU-2C A (Dispenser) (87710 ; | ae 
(1) CBU3 A (Dispenser) (658) 7 rh 18 
(1) CBU3AA (Dispenser) (653) "1 18 
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(1) 


(4) 


{1) 


(1) 
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STORE DRAG NUMBERS AND GROSS WEIGHTS (Cont) 


LOCATION 


STORE 


All Store Drag Nos. include 
necessary suspension equip. 


{Store Only) 


SUU-20/A (empty) 
SUU-20/A(M} or SUU-20A 
A (empty) 


SUU-20/A (4 FFAR) 
SUU-20/A(M) or SUU-20A/ 
A (4 FFAR) 


SUU-20/A (4 FFAR, (6) 25 
lb class bombs 

SUU-20/A (4 FFAR, (6) 
MK—106 practice bombs) 
SUU-20/A(M) or SUU-20A 
A (4 FFAR, (6) 25 Ib class 
bombs) 


SUU-20/A(M) or SUU-20A/ 
A (4 FEAR, (6) MK-106 
practice bombs) 


75 


3 
SUU-20/A(M) or SUU-20A/ 
A ((6) 25 Ib class bombs) 


SUU-20/A ((6) 25 Ib class 
bombs 

SUU-20/A ((6) MK—106 
practice bombs) 


SUU-20/A(M) or SUU-20A/ 
A ((6) MK-— 106 practice 
bombs) 


Centerline 


Inbd with store 
(Inbd Drag No, 
not included} 


Inboard 


Inboard 
Clean 


& |W 
~~ IN IN 


Ww 
~ 


Ww WwW 
~“ ~ 
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| D| STORE DRAG NUMBERS AND GROSS WEIGHTS (Cont) 


| 


4 


Po LOCATIONS 


STORE 


ee a hears inbd with store 
All Store Drag Nos, include necessary | (Store Only) Inboard (Inbd Drag No. 
suspension equip, Clean not included) 


(1) CBU? “A (SUIS. A 


Hardie with BLU-18,'B 190(820)« 10 12 13 
Ramblets, 

(1) CBU24 B {Dispenser} (830) 

(1) CBU:24AB Dispenser} | (g30)¢ 

(1) CBU24B Bidispenser) § | (832.7 

(1) CBU-28 “A (Dispenser) | 1881461) 

(1) CBU:29 B(Dispenser) (830)° = 

(1) CBU:294/8 (Dispenser) (830) 

(1) CBU 298 ‘BiDispenser) = ss] BBA 

(1) CBU-30. A (Dispenser) — 1901385)" 


(1) CBU 37 A(Dispenser) 188 (461) | 

(1) CBU-49 B (Dispenser) (830) © 
~ (1) CBU49A/B (Dispenser) =S(ié(|«SC«(830) 

(1) CBU aa A (Dispenser) _ ; | (877): 

(1) CBU 49B. B (Dispenser) 

(') CBUS3 B (Dispenser) 1 (832) \ 

(1) CBUS4 B Dispenser) | (832) 

(1) MK 82 (Snakeye} | 560 = 

(1) MKB2 (Bomb) = (st (tststé‘<‘é‘dCC#é*S‘ i 
(1) MK-82 w/M1A1 fuze ext 


(1) MK83 (Bomb) 


{]) MK-R4 (Bomb) 

(1) MA2 Rocket Launcher 
(1) AGM-12B (Missile) 
(1) AGM-12C (Missile) — 
(1) AGM-45A (Shrike) 
(L) AGM-78A (Missile) 
()QRC1601 Pod 
(1) ORC-160-2 Pod 
(}) QRC-1608 Pod 
(2) ORC 335A wih RATG =” 
1) QRO-335A without RATG 

(1) A Ba5Y 2 Spray Tank 


1970 i 
25165): 
567-593" : 


(793) TX Agent’ 
(561) LX Agent®) 


(1) AN ALE.2 Ghaff Dispenser 2051425)" 


| 7 ah 26 
_{1) BOUA/B or Parent Weapon 15 17 
(i) MD 6 of Parent Weapon 15 17 
(1) BOU-8 8 {long or shart nose) 
With drag ring 22 29 
No drag ring 17 19 


NOTES: @) Range of Weight depending on type AGM-12B 
® Integral Tank and Pylon, Centerline © Empty (Maximum Futl> 
Integral Tank and Pylon, Wing Inboard 
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[D] STORE DRAG NUMBERS AND GROSS WEIGHTS (Cont) 


Centerline 


nbd with store 
Inboard (Inbd Drag No. 
Clean not included) 


All Store Drag Nos. include necessary 
suspension equip, 


MULTIPLE WEAPONS 


(3) M-117D Destructor ~~ 2640 
(3) W117 750 Lb. Retarded Bomb ==” —=—«*4 
(6) M-117 750 Lb. Bombs "4938 
1 (8) M-117 750 Lb. Bombs 3292 
[ ~ (6) M177 w/M TAT tuze ext = 4938 


~ (6) MC-1 Chemical Bombs 4350 


) MCL Chemical Bombs a 
6) M129 (58) Bomb "1200 a 
i) M129 (738) Bons 800 es 


a aa 
(2) LAU-3 A Rocket Launchers 854 38 
(2) LAU-18 “A Rocket Launchers 900 | . to 
~~ (2) TAUS2A/ARocket launchers sts a 
(2) TAUFS9 ”A Rocket Launchers 346 a 
BLU @ Frebombs el ie aoe ns TE 
BINT Freon LE a: a a: 2 
(2) BLU-27.’B Firebomb (Finned) ft 
‘(2 BLU27 ’BFirebomb (Unfinned) 3 


(2) BLU-52 8 Chemical Bomb ; a ae cell 
a MITGA Fehon cd nT A aan aS Uemnieaiae: 
OT ATIBA Fehrs Er tk Te Se lee emer 
i CRUZA Danse ge Necdahae Galhcinenighs SARI ReS aia 
{ (4) CBU-24 7B Dispenser 3320 52 | 
| (5) CBU-24A B Dispenser 4150 | 68 
~ (4) CBU-24A 8 Dispenser 3320 52 | j — 
(5) CBU-248 BDispenser 4960 oa 68 i a am a } 
~~ (d CBU-24B B Dispenser 3328 52 i 
i hehe a es one Ta nena’ 
~ (4) CBU-29 7 Dispenser 3320 - 52 
__ ©) CBU-29AB Dispenser 4150 6 ——t—~S — _ 
(ay CBU25A"B Dispenser 3320 52 
~_(5) CBU-29B “B Dispenser 4160 — 6~C~S 2 
(4) CBU-29B'B Dispenser —=“‘étwt+~#! «S828 52 ; 7 a 
(5) CBU-45 °B Dispenser 4150 68 <a inser 7 
~ (8) CBU-49 7B Dispenser 3320 52 T 
(5) CBU-49A “B Dispenser ~~ 450 68 (—_—aae ag 
(AY CBULASK “B Dispenser pee: Slane Sins sais: apiaapiita: Wieinalbeapittae: 
oC Eig a 
a 
2 CBU-53 “B Dispenser De a ae 


(4) CBUES 8 Dispenser = eae a A 
“CBSA B Dispense ao | SOS 
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GROSS 


eels WHONT | ___ Centerline | __Inboard Outboard 

ee ae a Inbd with store 
Ail Store Drag Nos. include necessary (Store Only) {Inbd Drag No 
suspension equip. net included) 


_ (b) MK-82 (Snakeye} 


(A) MK 82 (Snakeye) 
(3) MK-82 (Snakeye) 


(4) K-82 (Bomb) 
“(dy MK-B2_w/M 1A) fuze ext 
(3) MK-83 |Bomb) 

~ (2) MK-83 (Bomb) 


~(2) AIM-9B Sidewinders 
(2) AIM-9E Sidewinders 


(1) BLU-31/B 
(2) BLU-31/B 
(3) BLU-31/B 
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STORE DRAG NUMBERS 
Pylons or Racks Only — No Ordnance 
eno amine [oom | ommomo 
ac 
7. eee Oe ee ee: 


(1) Centerline MER Pylon with Multi Ejector Rack 
(1) Multi-Weapon or Universal Pylon only 
(1) Special Pylon for AGM-12B 
(1) Special Pylon, Adapter and Launcher for (2) AIM-9B 
(1) Launcher Adapter on Inboard 
AGM-78 Pylon (modified MWP) 


STORE WEIGHTS (LB) 
Pylons or Racks Only — No Ordnance 


PYLONS AND RACKS CENTERLINE | INBOARD OUTBOARD 


(1) Universal Pylon, 14” Rack eee ee" ee ee eee 
Cy Universal Pon 3” Rack @ (nn ee ce ml einai eee, 
(1) Muliple Weapon Pylon _ — SS 


(1) Centerline MER Pylon 
(1) Special Pylon for AGM-12B with Adapter 


= a 
nonin: = seeaiatet, 
(1) Special Pylon for (2) AIM-9B with Adapter & 
Launcher 
(1) Multiple Ejector Rack 
On Multi-Weapon or Universal Pylon (4 position) 
On Centerline MER Pylon (6 position) 
(1) AGM-78 Pylon (modified MWP) 
plus Launcher 


® For Direct Loaded Conventional Weapons Only 


STORE DRAG NUMBERS AND GROSS WEIGHTS 
A/A 37U-15 EXTERNAL TOW TARGET SYSTEM 


Captive K-11 


TOU-10/8 
Towed K-11 

JDU-10/8 
Released 
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TAL DRAG NUMBER FOF 
fuel density: 


475-P-19W data date: 


JP-4 data basis: 


F-105D 


- 


INCREMEN 


Model: 


fuel grade: 


engine: 
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[D] AIRSPEED — MACH NUMBER CONVERSION CHART 
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STANDARD ATMOSPHERE 


table 

table 

(ICAO) 

Standard SL Conditions Conversion Factors 
TEMPERATURE 15°C (59°F) 1 IN. Hg 70.727 LB/SQ FT 
PRESSURE 29.921 IN. Hg 2116.216 LB/SQ FT 1 IN. Hg 0.49116 LB/SQ IN. 
DENSITY 0023769 SLUGS/CU FT 1 KNOT 1.157 MPH 
SPEED OF SOUND 1116.89 FT/SEC 661.7 KNOTS 1 KNOT 1,688 FT/SEC 


ALTITUDE =| = DENSITY | oo —1/2 TEMPERATURE SPEED OF | PRESSURE | PRESSURE 
FEET RATIO 1 SOUND IN. Hg RATIO 
Vo KNOTS 


0 

1000 
2000 
3000 
4000 
5000 


6000 
7000 
8000 
9000 
10,000 


11,000 
12,000 
13,000 
14,000 
15,000 


16,000 
17,000 
18,000 
19,000 
20,000 


21.000 
22,000 
23,000 
24,000 
25,000 


26,000 
27,000 
28,000 
29,000 
30,000 
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STANDARD ATMOSPHERE 
table 


DENSITY | O— 1/2 PRESSURE PRESSURE 
RATIO 1 IN, Hg RATIO 
o Vo 


31,000 
32,000 
33,000 
34,000 
35,000 


36,000 
36,089 
37,000 
38,000 
39,000 
40,000 


41,000 
42,000 
43,000 
44,000 
45,000 


46,000 
47,000 
48,000 
49,000 
50,900 


51,000 
52,000 
53,000 
54,000 
55,000 


56,000 
57,000 
58,000 
59,000 
60,000 


61,000 
62,000 
63,000 
64,000 
65,000 


466,000 
67,000 
$8,000 
69,000 
70,000 


71,000 
72,000 
73,000 
74,000 
75,000 


76,000 
77,000 
78,000 
79,000 
80,000 
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PART 2 TAKE-OFF 


TABLE OF CONTENTS 


Takeoff Planning . 
Runway Distance Marking System . 
Rotation Speed (Nose Wheel-off) 
Takeoff Speed . 
Takeoff index . 
Climb-Out Index . 
Takeoff Distances 
Takeoff Acceleration 
Velocity During Takeoff Ground Run . 
Refusal Speeds 
Minimum Afterburner Blow-Out Speeds . 
Takeoff Crosswind Chart . 
Refusal Distance . 
Go, No-Go Distance . 
Go, No-Go Speed Tolerance . 
Acceleration Check Distance . 


Takeoff Performance - Sample Problem 


TAKEOFF PLANNING. 


This part covers the information and charts to be 
used to obtain takeoff speeds and distances. The 
terms used in the planning procedure are defined 
in the following paragraphs. Takeoff performance 
is affected by a large number of variables, i.e., tem- 
perature, altitude, gross weight, and wind, as well 
as runway surface, use of brakes for directional 
control, and engine condition. Charts including 
those variables are provided for takeoff distance, 
acceleration distance and speed, stopping distance 
or refusal speed, and minimum afterburner blow- 
out speeds. Increases in any of these variables 
except wind tend to increase takeoff ground run 
to a point where, on a takeoff in which normal 
techniques are used, the takeoff may not be suc- 
cessfully made in the available runway length. The 
takeoff chart shows distances for ground run as 
well as air distances required to clear 50 through 
200 foot obstacle heights, takeoff speeds, and rota- 
tion speeds. The velocity during takeoff ground run 
charts show the speed-distance relationship during 


A2-1 

A2-2 

A2-2 

A2-2 

A2-2, A2-9 
A2-2, A2-9 
A2-2, A2-10 
A2-2 

A2-2, A2-12 
A2-2, A2-14 
A2-2, A2-16 
A2-3, A2-17 
A2-3 

A2-3 

A2-3 

A2-3 

A2-3 


the ground run portion of takeoff before rotation 
speed is reached. The refusal speed chart shows the 
combined distance traveled in acceleration to any 
given refusal speed and the distance required for a 
FULL stop. The minimum afterburner blow-out 
speeds chart shows the minimum afterburner failure 
speeds at which takeoff can be continued with Mili- 
tary Thrust without exceeding the available runway 
length. The takeoff crosswind chart shows the 
crosswind limits for aircraft gross weight. 


The use of these charts for takeoff planning is illus- 
trated by a sample problem. 


Note 


Use 50 percent of reported headwinds 
and 150 percent of reported tailwinds 
with the takeoff crosswind chart if wind 
is measured at a source other than the 
runway. 
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RUNWAY DISTANCE MARKING SYSTEM 


The numbering and placement of runway distance 
markers reflects the distance remaining to the end 

of the runway in 1000-foot increments. These 
markers are placed alongside the runway, and the 
appropriate markers become the acceleration check 
distance marker and the go, no--go distance mark- 
er. The markers are so placed that if a runway length 
exceeds an even number of thousands of feet, one 
half of the excess must be added to the distance 
shown on the markers to determine the actual dis- 
tance remaining. For example, if a runway is 10,500 
ft., the distance remaining at the No. 6 Marker would 
be 6000 + 1/2(500) = 6250 ft. 


ROTATION SPEED (NOSE WHEEL-OFF) 


Rotation Speed (nose wheel-off) is the airspeed at 
which the nose wheel leaves the runway. The cali- 
brated airspeed (CAS) for rotation is shown at 
various gross weights. 


TAKEOFF SPEED 


Takeoff Speed is the airspeed at which the main 
wheels leave the runway. The calibrated airspeed 
(CAS) for takeoff is shown at various gross weights. 


TAKEOFF INDEX 


Takeoff Index is a temperature-altitude factor which 
is read for the thrust setting used for takeoff. All 
Takeoff Performance Charts except the Velocity 
During Takeoff Ground Run and the Air Distance 
Charts are shown as a function of Takeoff Index. 


CLIMB-OUT INDEX 


Climb-out Index is a temperature-altitude factor 
which is read for the thrust setting used for takeoff. 
Air distances required to clear 50 through 200 foot 
obstacle heights are shown as a function of Climb- 
out index. 


TAKEOFF DISTANCES 


Ground run distances and air distances to clear 50 
through 200 foot obstacle heights with Maximum 
and Military Thrust are plotted on the takeoff dis- 
tance charts as functions of Takeoff Index and 
Climb-out Index, respectively. The distances shown 
are for normal takeoff techniques on a dry, hard- 
surface runway and may be used for any configura- 
tion if the gross weighi at takeoff is considered. 
These charts account for ambient temperature and 
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pressure altitude through the index method of pre- 
sentation. The effect of the remaining variables of 
gross weight, headwind or tailwind, runway slope 
(ground run chart) and obstacle height (air distance 
chart) are also shown. Separate charts are provided 
for ground run and air distance performance. 


Incremental drag for externally loaded configurations 
has been accounted for at various aircraft gross 
weights. 


TAKEOFF ACCELERATION 


Velocity During Takeoff Ground Run 


The velocity during takeoff ground run (figures A2-4 
and A2-5) charts give ground run distances required 
to accelerate to any desired calibrated airspeed using 
Maximum or Military Thrust. These distances are 
based on the normal takeoff techniques given in Sec- 
tion [1 and do not take into account substandard 
engines or excessive use of brakes for directional 
control. 


Refusal Speeds 


The highest indicated airspeed to which the aircraft 
can accelerate and then stop in the available runway 
length is the refusal speed. The refusal speed chart 
is based on a Maximum or Military Thrust aeceler- 
ation to the refusal speed, and then heavy braking to 
a stop with or without the use of a drag chute. The 
drag chute reduces the distance required to stop and 
should be used if possible. The effect of Runway 
Condition (RCR) (see page A8-1 for explanation of 
RCR) on refusal speed is also shown. These charts 
take into account gross weight, external loading as 
a function of gross weight, and, through the Take- 
off Index, pressure altitude and temperature. 


MINIMUM AFTERBURNER BLOW-OUT SPEEDS 


The lowest indicated airspeed to which the aircraft 
can accelerate with Maximum Thrust, experience a 
Maximum Thrust failure, and complete the takeoff 
with Military Thrust without exceeding the available 
runway length is the minimum afterburner blow-out 
speed. The speeds shown on the chart were deter- 
mined for the clean and externally loaded configur- 
ations and are shown for all conditions of gross 
weight, runway length and wind. Pressure altitude 
and temperature are accounted for by the Takeoff 
Index. 


These speeds are applicable only if the 
throttle is moved out of the afterburner 
position immediately, to enable the 
afterburner nozzle to close. Non- 
afterburner engine operation with the 
nozzle open will result in large thrust 
losses and therefore in significantly 
longer takeoff distances. 


TAKEOFF CROSSWIND CHART 


The most critical point in a takeoff with a cross- 
wind is just after lifting the nosewheel and is based 
on the maximum sideslip angle that the rudder can 
hold. The takeoff crosswind chart shown in figure 
A2-9 is based on this consideration. To use this 
chart, it is required that the aircraft weight, wind 
direction and velocity be known. An example is 
given to illustrate the use of the chart. It can be 
seen that the intersection of two lines should fall 

in the “recommended” area for a normal takeoff. 
By normal takeoff it is meant that no overspeed is 
required. If the intersection falls in the ‘not 
recommended” area, takeoff may be achieved if it 
is seen that some overspeed will place the nosewheel 
lift-off speed back in the “recommended” area. The 
amount of overspeed permissible is limited and is a 
matter of pilot judgment as to what speed he may 
hold the nosewheel on the ground. After nose- 
wheel lift-off, the ability of the rudder to hold a 
sideslip angle becomes less critical with increasing 
angle of attack up to takeoff altitude. After being 
airborne, the limiting factor in holding a sideslip 
angle is the lateral contro!. However, once the air- 
craft has lifted off, there is no longer any need to 
hold a sideslip angle, i.e., the aircraft heading may be 
changed with the rudder to effect any desired path 
across the ground. No attempt should be made to 
hold a sideslip angle after takeoff, particularly with 
large crosswind, because the lateral control cannot 
keep the wings level when the rudder is fully deflec- 
ted and because the spoiler causes loss in lift. During 
the takeoff ground run, the inherent stability of the 
tricycle landing gear at high speed and the nosewheel 
steering at low speed eliminate any difficulties from 
crosswind, The rudder may be used during the 
ground run, but excessive lateral control deflections 
will aggravate rather than help the situation. 


REFUSAL DISTANCE 


The refusal distance is the distance required to ac- 
celerate to the refusal speed and is obtained from 
the velocity during takeoff ground run charts, 
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GO, NO-GO DISTANCE 


Go, no-go distance is defined as the distance trav- 
eled in reaching the last 1000-foot runway marker 
short of the refusal distance. This is the point at 
which the final decision to continue or to abort the 
takeoff is made. The minimum speed attained at the 
go, no-go distance marker is defined as the go, no: 
go speed and is obtained by subtracting the go, no— 
go speed tolerance from the normal speed at the go. 
no—go distance. 


GO, NO-GO SPEED TOLERANCE 


Speed tolerance is the maximum speed deficiency 
that is acceptable at the go, no—go distance marker 
to ensure a safe takeoff in 90 percent of the avail- 
able runway. If acceleration is deficient to the ex- 
tent that the speed tolerance is exceeded at the 

go, no-go distance, a serious malfunction of the 
aircraft is indicated and the takeoff should be 
aborted. 


ACCELERATION CHECK DISTANCE 


The final decision to continue or to abort a takeoff 
is made at the go, no—go point: however, a prelim- 
inary check is made before reaching the go, no go 
point to monitor the progress of the takeoff. This 
check is made at the acceleration check point and is 
defined as the distance to the runway marker, which 
is 2000 feet short of the go, no—go point. This dis- 
tance is established by subtracting 2000 feet from 
the go, no-go distance. The accleration check 
speed is the minimum speed allowable at this check 
distance marker and is established by obtaining the 
speed for the distance 2000 feet short of the go, 
no-go distance on the Maximum or Military Thrust 
velocity during takeoff ground run charts and sub- 
tracting the go, no-go speed tolerance. 


TAKEOFF PERFORMANCE — SAMPLE PROBLEM 


Complete the takeoff portion of the Takeoff and 
Landing Data Card in the checklist for a Maximum 
Thrust takeoff with water injection. Also, deter- 
mine total takeoff distance over 100 ft obstacle 
height and minimum afterburner blow-out speed. 


Given: 
GYGHG WEIPHE «miss awasnc & 48,000 LB 
Runway Length ........... 8,000 FT 
NF a a7: Bea aban dSaste- Rac stee eed 20°C 


A23 
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Pressure Altitude .............. 2,000 FT However, if a correction for runway slope 
is required proceed as follows: For a 2% 
Wind (Headwind Component) .... 10 KN downhill slope, correct the ground run dis- 
tance by continuing from (O) (step 4) 
Runway Gradient.............. None parallel to the downhill guide lines until 
the 2% condition is reached at (Q) and 
RAO Ric savse ins wiegreten ae wee wa 23 proceed vertically downward to the Ground 
Run Scale to read the corrected ground run = 
Solution: 4400 ft, (R). 
1. Enter Sample Takeoff Speed Chart (page A2-4) 5. Enter Sample Air Distance Chart (page A2-6) 


at a gross weight of 48,000 Ib, (A); follow a 
vertical path upward to (B) and (C) then move 
directly across to (D) and (E) and read rota- 
tion speed and takeoff speed (178 KCAS and 
188 KCAS), respectively. 


Note 


The method for reading the velocity at 
obstacle height (climb-out speed) is the 
same as shown in step 1. 


. Enter Sample Takeoff Index Chart (page A2-4) 
at outside air temperature 20°C, (F); move 
vertically to the 2000 ft pressure altitude, (G); 
move horizontally to the Maximum Thrust 
with water injection line, (H); drop down to 
Takeoff Index Scale and read Takeoff Index = 
9.55 (J), 


. Enter Sample Climb-Out Index Chart (page 
A2-4) at outside air temperature = 20°C, (AA); 


move vertically to the 2000 ft pressure altitude, 


(BB); move horizontally to the maximum 
thrust with water injection line (CC); drop 
down to Climb-Out Index Scale and read 
Climb-Out Index = 9.75, (DD). 


. Enter Sample Takeoff Ground Run Chart 
(page A2-6) at Takeoff Index (step 2 = 9.55, 
(K); move horizontally to takeoff gross 
weight = 48,000 lb, (L); move vertically 
downward until the zero wind condition is 
reached at (M) and read ground run (no wind) 
= 5150 ft. From (M) parallel the guide lines 
until a 10 knot headwind is reached at (N), 
and proceed vertically to the zero % grade at 
(O). From (O) move vertically downward to 
the Ground Run Scale and read ground run 
distance = 4650 ft, (P). 


Note 


SAMPLE PROBLEM INITIAL CONDI- 
TIONS STATE NO RUNWAY SLOPE. 


at Climb-Out Index (step 3) = 9.75, (EE): 
move horizontally to takeoff gross weight = 
48,000 lb, (FF) and move vertically down- 
ward to base line, (GG). From (GG) paral- 
le] the guide lines until a 100 ft obstacle 
height is reached at (HH). From (HH) pro- 
ceed vertically to the zero-wind condition 
at (JJ) and parallel the guide lines until a 
10 knot headwind is reached at (KK). From 
(KK) proceed vertically to the Air Distance 
Seale and read air distance = 2500 ft, (LL). 
Total takeoff distance = ground run plus air 
distance = 4650 + 2500 = 7150 ft. 


Note 


Assume drag chute deployed. 


. Enter Sample Refusal Speed Chart (page A2-7) 


at Takeoff Index (step 2) = 9.55 at A’ and move 
across to runway length available = 8000 ft, 
(B’). From B’ drop vertically to the curve 
marked *“‘With Drag Chute” stopping at take- 
off gross weight = 48,000 Ib, (C’) move across 
to intercept RCR = 23 at (D’) and drop down 
to the scale to read refusal speed = 174 KCAS 
(E’) for zero-wind condition, Add 10 knots to 
zero-wind refusal speed to adjust for headwind 
condition; (147 + 10) = 157 KCAS. 


. Enter Sample Minimum Afterburner Blow-Out 


Speed Chart (page A2-7) at Takeoff Index 
(step 2) = 9.55, (T) move across to the runway 
length available at 8000 ft. (U), drop down to 
the takeoff gross weight of 48,000 Ib, (V) move 
across stopping at the zero-wind condition at 
(W) and follow parallel to the headwind guide 
line until the 10 knot wind is reached at (X). 
Proceed horizontally to the scale and read 
afterburner blow-out speed = 169 knots, (Y). 


Note 


Takeoff may therefore be safely aborted 
at any time before 157 KCAS (refusal speed) 


Note (Continued) 


is reached, If the afterburner should fail 
between 157 KCAS and 169 KCAS pre- 
pare to engage the barrier. If the after- 
burner should fail after 169 KCAS has 
been attained, takeoff can be completed 
with military thrust. 


. Enter Sample Velocity During Ground Run 
Chart (page A2-6) at Takeoff Speed (step 1) 
= 188 KCAS and ground run (no wind, step 
4~—M) distance = 5150 ft at (Q). Parallel the 
guide line to intersect the zero-wind refusal 
speed, 147 KCAS, and read refusal distance 
= 3050 ft at (R). Go, no—go distance is there- 
fore 3000 ft and acceleration check distance 
= 3000 - 2000 = 1000 ft. Continue to parallel 
guide line from (R) to read zero-wind normal 
speed at the go, no—go marker = 146 KCAS 
at (S) and zero-wind normal speed at the ac- 
celeration check marker = 86 KCAS at (S’); 
or (146 + 10) = 156 KCAS and (86 + 10) = 
96 KCAS respectively, with wind. 


. To determine go, no—go tolerance, compute 
90% of runway length (0.9 x 8000) = 7200 
ft. Reenter velocity during ground run curve 
at takeoff speed = 188 KCAS and distance = 
7200 ft (Q’), and parallel guide line until the 
go, no—go distance (3000 ft) is intersected 


10. 


a4. 
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at (R') and read zero-wind speed = 126 KCAS. 
Thus, the maximum speed deficiency that is 
acceptable at the go. no—go distance is (146- 
126) = 20 KCAS. 


Compute Go, No—Go Speed. 156-20 = 136 
KCAS, 


Compute Acceleration Check Speed. 96-20 
= 76 KCAS. 


Fill out Takeoff Data Card and summarize 
additional data. 


76 Kat 1000 FT 
(Marker No. 7) 


Acceleration Check ... 


Rotation Speed ..... 178 K 

Go, No~Go Check . 136 K at 3000 FT 
(Marker No. 5) 

Refusal Speed ....... 157 K 

TRROOE 2 scan vasa 188 K at 4650 FT 


Total distance over 100 ft obstacle is 7150 ft. 
Minimum afterburner blow-out speed is 
169 Kn. 
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TAKEOFF INDEX ISAMPLE CHART 


Not to be used for 
[D] Flight Planning 
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_— AIR DISTANCE 


Sen 
NNSS 
TTA | 


aT 
SS eee 
Lh bie 


REFUSAL SPEED 


MAXIMUM THRUST TAKEOFF 


@ WHEN THE COMPUTED REFUSAL SPEED IS 


GREATER THAN LIFT-OFF SPEED, LIFT-OFF 
SPEED BECOMES THE REFUSAL SPEED. 


2. ADD HEADWIND COMPON a 


SUBTRACT TAILWIND COMPONENT 


3. IF RCR IS NOT AVAILABLE USE: 


DRY-23, WET-12, ICY-5. 


Naw +S 


0 50100150 = -200 
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TAKEOFF INDEX 


°2 1. WHEN THE COMPOTED REFUSAL SPEED 8 


REFUSAL SPEED 


ie MAXIMUM THRUST TAKEOFF 
FLAPS — 100%; TE FLAPS ~ 100% 


modef F-105D 

le JP-4 
fuel densi 6.5 LB/GAL 
date date: 1 FEB 1963 


| GREATER THAN LIFTOFF SPEED, LIFTOFF 

“1 "| SPEED BECOMES THE REFUSAL SPEED, “["- 
1/2. ADD HEADWIND COMPONENT 

i) ~ SUBTRACT TALWIND COMPORENT 
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ETT 714g per 18 MOT AVAILABLE USE: 
‘| DRY2a, WET-I2, YS, 


ZERO WIND REFUSAL SPEED — KCAS 


Figure A2-6 
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REFUSAL SPEED model: F-105D 
MILITARY THRUST TAKEOFF engine: _____J75-P-19W 
LE FLAPS — 100%; fe 
TE —~ 100% fuel density: 6.5 LB/GAL 

FLAPS 1 FEB 1963 


Figure A2-7 
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PART 3 CLIMB 


TABLE OF CONTENTS 


Climb Information . oo. 2. 2. ee ee ee ee AB 
Sample Problem 2. 2. we we ee ee A, AD-4 
Fuel, Time and Distance from Brake 

Releaseto Climb Speed. 2. 2 2. 2 ww eee ee AB 
Maximum Thrust Climb — Constant 

Mach Number. . . . 2. 2... eee ee ABS 
Maxirnum Thrust Climb ~ Speed Schedule 

400 KCAS ta Recommended MachNo. . . ..... . . . . AS-14 
Military Thrust Climb —Constant Mach 

Number, 6 ee a we ae ATS 
Military Thrust Climb — Speed Schedute 

400 KCAS ta Recommended Mach No, . . 1. 1. 1 www we) AOS 
Military Thrust Climb To Cruise Climb 

Aititude — Constant MachNo. . . . . . . . SCO 17 


Military Thrust Climb to Cruise Ciimb 
Altitude — Speed Schedule 400 KCAS to 


Recommended Mach No... 2. www eee 18 
Maximum Combat Ceiling. 2. 2. 2 2 1 ee ee ee ee ee ee ABD 
Military Combat Ceiling 2. ew ee ee ee ATS 
Optimum Cruise Altitude 2 2. 0... wwe eee 8-20 
Military Thrust Climb -- KC135/F10 
Buddy Speed Schedule. 2. 2. 2 6 1. wwe eee ee ABD 
CLIMB INFORMATION In addition, Military Thrust climb charts are shown 


for the recommended KC-135/F105 Buddy Climh 
Charts in this part enable the pilot to determine the Speed schedule, 325 KCAS. 
fuel, time and distance to climb between any two 
altitudes, with either Maximum or Military Thrust 
setting. Both thrust settings are shown for a con- 


stant Recommended Mach Number climb, as well Fuel time and distance from brake release to 400 
as far a speed schedule of 400 KCAS to the Recom- KCAS are also presented for both Military and 
mended Mach Number. Maximum Thrust takeoff. 
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MILITARY THRUST CLIMB 
CONSTANT MACH NO. [D] 


SAMPLE CHART 


Not to be used for 
Flight Planning 


INITIAL GROSS WEIGHT 
1000 LB 
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2 §5 Yan —— Guide lines for temper- 

2 ature deviation from 

5 standard day 

iz Hotter 
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10 

EXAMPLE I. 2. Enter sample chart page A3-2 at a gross weight 
Conditions: Config. Clean + 650 Gal. Tank (Center- of 48,000 lb (A) 
line + (2) 450 Gal. Tanks Inb’d) 3. Move horizontally to an altitude of 20,000 ft, (B) 


Initial Gross Weight: 48,000 lb 


Initial Altitude: ‘Sea Level 4. Move vertically to a config. drag index of 52 (C) 


Final Altitude: 20,000 ft 5. Move horizontally to the left and read Standard 
Climb Thrust Setting: Military Eee Fielder of aad ey 0) 
Climb Speed Schedule: Recommneded Constant 6. Move along parallel to the solid (hotter) guide 
Mach Number line to a temperature deviation of 8°C and read 
Ambient Temperature for last 10,000 ft: Standard a fuel used of 1280 Ib, (E) 
Day + 8°C 7. Enter sample chart at top of page A3-3 ata 
Find: Fuel, Distance and Time to climb and the re- gross weight of 48,000 lb, (A) 
commended climb Mach Number Repeat steps 3, 4, 5, and 6 and read a distance 
Solution: traveled of 60 N.Mi., (E) 
1. Determine the configuration drag index from 8. Enter sample chart at bottom of page A3-3 at 
pe wae on re A1-5 by adding the various a gross weight of 48,000 Ib, (A) 
pean ie i Repeat steps 3, 4, 5, and 6 and read a time 
Store elapsed of 6.5 min, (E) 
Store Location Drag Number 
(1) 650Gal. Tank Centerline 24 9. Enter the Mach number table on figure A3-3 
(1) 450 Gal. Tank Right inboard 14 and at a configuration drag index of 52 (between 
(1) 450 Gal. Tank Left inboard 14 40 and 80) and read the recommended climb 
Configuration Drag Index = 52 Mach Number of 0.86 and the equivalent calib- 


brated airspeed at each altitude. 
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FUEL USED 


SAMPLE CHART 
Not to be used for 
Flight Planning 


EXAMPLE II. 
Conditions: Config: Clean + (2) 450 Gal, Tanks 
Initial Gross Weight: 40,000 Ib 
Initial Altitude: 15,000 ft 
Final Altitude: 25,000 ft 
Climb Thrust Setting: Maximum 


Climb Speed Schedule: Constant recommended 
Mach No. 


Ambient Temperature: Standard Day 


Find: Fuel used to climb 
Solution: 


1. Determine the configuration drag index from 
the table on figure A1-5 by adding the various 


store drag numbers. 
Store 
Store Location Drag Number 
(1) 450 Gal. Tank right inb'd 14 
(1) 450 Gal. Tank left inb’d 14 


Configuration Drag Index = 28 


A3-4 


INITIAL GROSS WEIGHT 


FUEL USED TO CLIMB — 100 LB 


1000 LB 


25\= 
20 
15 
10° 
a jt Guide lines for temper- 
5 — ature deviation from | 
standard day 
Hotter 
| | Colder ~—---- | 
10°¢0 
2. Enter sample chart page A3-4 at a gross weight 


of 40,000 Ib, (A) 


. Move horizontally to an altitude of 15,000 ft.(B) 
. Move vertically to a config. drag index of 28, (C) 
. Read a fuel used of 630 Ib, (D) from the fuel 


scale on the left as the fuel used in climb from 
S.L. to 15,000 ft 


. Again enter sample chart page A3-4 at a gross 


weight of 40,000 Ib, (A) 


. Move horizontally to an altitude of 25,000 ft,(E) 
. Move vertically to a config. drag index of 28, (F) 


9. Read a fuel used of 10380 Ib, (G) from the fuel 


10. 


11. 


scale on the left as the fuel used in climb from 
S.L. to 25,000 ft 


Subtract the fuel used to climb to 15,000 ft (630 
Ib) from the fuel used to climb to 25,000 ft (1030 
Ib). The difference is the fuel used to climb from 
15 000 ft to 25,000 ft (1030 lb —630 Ib = 400 Ib) 


The time and distance to climb from 15,000 ft to 
25,000 ft may be obtained by the same method 
from figure A3-1A. 


MILITARY THRUST CLIMB 
TO CRUISE CLIMB ALTITUDE 


SPEED SCHEDULE 
400 KCAS TO RECOMMENDED MACH NO. — 160 
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FUEL USED TO CLIMB — 100 LB 


CLIMB TO CRUISE-CLIMB ALTITUDE. 


EXAMPLE III. 


Conditions: Config: Clean + 650 Gal. Tank (center- 
line) + (2) LAU-3/A Rocket Launchers (inb’d) + 
(2) LAU-3/A Rocket Launchers (outb’d) 


Initial Gross Weight: 42,000 lb 
Initial Altitude: Sea Level 


Final Altitude: Optimum Cruise (cruise-climb) 
altitude 


Climb Thrust Setting: Military 


Climb Speed Schedule: 400 KCAS to Recom- 
mended Mach Number 


Ambient Temperature: Standard Day 
Find: Fuel, time and distance in climb and level- 
off altitude. 
Solution: 

1. Determine the configuration drag index from 


figure Al-5 by adding the various store drag 
numbers. 
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TIME ELAPSED — MINUTES 


T.O. 1F-105D-1 


SAMPLE CHART 


Not to be used for 


Flight Planning 
160 140 120 


40 


DISTANCE COVERED IN CLIMB — 
NAUTICAL MILES 


Store 
Store Location Drag Number 

(1) 650 gal. tank = Centerline 24 
(1) LAU-3/A Right inboard 9 
(1) LAU-3/A Left inboard 9 
(1) LAU-3/A Right outb’d 

(in the presence 

of inb’d store) 13 
(1) LAU-3/A Left outb'd 

(in the presence 

of inb’d store) 13 


Configuration Drag Index = 68 


2. Enter sample chart page A3-5 at Gross Weight 
= 42,000 Ib, (A) 


3. Move to the right to configuration drag index 
= 68 at (B), (C) and (D) 


T.O. 1F-105D-1 


ALTITUDE — 1000 FEET 
= 


30 


20 G 
H (300 FPM WITH MAX 
CONT THRUST) 


+ 20 +10 


DEVIATION FROM 
STD TEMP °C 


4. Drop vertically from (B), (C), and (D) to the 
fuel, time and distance scales, and read 
Fuel used in climb = 1600 lb, (E) 
Time elapsed in climb = 9.75 Min, (F) 
Distance covered in climb = 80 NMi, (G) 


5. Compute Gross Weight at end of climb 
Initial Gross Weight = 42,000 lb 
Fuel used in climb = 1,600 lb 
Final Gross Weight = 40,400 lb 


6. Enter sample chart page A3-6A at final Gross 
Weight = 40,400 Ib, (A) 


7. Move up to Configuration Drag Index = 68, (B). 


8. Move to the left to the altitude scale and read 
Level-Off Altitude = 31,400 ft, (C). 


CLIMB TO CRUISE-CLIMB ALTITUDE 
EXAMPLE IV. 


Conditions: Config: Clean + (6) 750 lb bombs (cen- 
terline) + (8) 750 lb Bombs Inboard 


A3-6 


0 35 40 45 
GROSS WEIGHT — 1000 LB 


SAMPLE CHART 
Not to be used for 
Flight Planning 


D 50 


Initial Gross Weight: 50,000 lb 
Initial Altitude: Sea Level 


Final Altitude: Optimum Cruise (cruise-climb) 
altitude 


Climb Thrust Setting: Military 


Climb Speed Schedule: 400 KCAS to Recommended 
Mach Number 


Ambient Temperature: Average, Standard Day 
+ 15°C 


Find: Fuel, time and distance in Climb and level off 
altitude 


Solution: 
1. Determine the configuration Drag Index from 


figure A1-5 by adding the various store drag 
numbers. 


Store 

Store Location Drag Numbers 
(6) 750 lb Bombs Centerline 75 
(4) 750 lb Bombs Right Inboard 40 
(4) 750 lb Bombs Left Inboard 40 


Configuration Drag Index = 155 


2. Since the Ambient Temperature is above 
Standard, the Cruise Climb Altitude must be 
checked against the Cruise Ceiling Altitude at 
the prevailing Ambient Temperature. 


3. Estimate Weight at End of Climb 
Initial Gross Weight = 50,000 Ib 
Estimated Fuel Used to Climb = 2000 Ib 
Estimated Gross Weight at End of Climb = 
50,000 Ib - 2000 = 48,000 lb. 


4, Enter Sample Chart page A3-6 at Estimated 
Weight at End of Climb = 48,000 Ib, D. 


5. Move up to configuration drag index = 155 
on the Cruise Ceiling curve, E. 


6. Move horizontally to the left to 0°C deviation 
from Standard Temperature, F. 


T.O, 1F-105D-~1 


7. Follow the Temperature Guide Lines to read 
+15°C from Standard Temperature, G. 


8. Move to the left to the Altitude Scale and read 
cruise ceiling altitude = 16,000 ft, (H). 


9, From D, move up to configuration drag index 
= 155 on the Optimum Cruise Altitude Curve, J. 


10 Move to the left to the Altitude Scale and read 
Optimum Cruise Altitude = 21,000 ft, K. 


11. Since the Cruise ceiling (16,000 ft) is lower than 
the Optimum Cruise Altitude (21,000 ft) the 
sample curve on page A3-5 cannot be used, 


12. Fuel to climb to the Cruise ceiling altitude of 
16,000 ft is read from the proper thrust and 
speed schedule chart, as described in Example 
I. The Gross Weight at end of climb is then 
computed, and the cruise ceiling altitude rede- 
termined using the newly computed Gross 
Weight. Fuel, Time and Distance to climb can 
then be read, as in Example I, from the appro- 
priate climb charts. 


Climb to Combat Ceiling is determined in the same 
manner, utilizing steps 3 and 12 above, and reading 
the required ceiling from figure A3-7 at the given 
conditions of Configuration and Ambient 
Temperature, 
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Model: F-105D fuel density: 6.5 1B/GAL FUEL USED, DISTANCE COVERED AND TIME ELAPSED 


engine: J75-P-19W dato date: 1 FEB. 1963 FROM BRAKE RELEASE TO CLIMB SPEED (400 KCAS) 
fuel grode: JP-4 data basis: FLIGHT TEST 
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MAXIMUM THRUST CLIMB 
SPEED SCHEDULE 


400 KCAS TO RECOMMENDED MACH NO. 


Model: F-105D 
engine: 4J75-P-19W 
fuel grade: JP-4 
fuel density: 6.5 LB/GAL 
data date: 1 FEB. 1963 
data basis: FLIGHT TEST 
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Model: F-105D fuel density: 6.5 LB/GAL MAXIMUM THRUST CLIMB 
engine: J75-P-19W data date: 1 FEB. 1963 SPEED SCHEDULE 
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Model: F-105D 
engine: 4575-P-19W 
fuel grade: JP-4 
fuel density: 6.5 LB/GAL 
data date: 1 FEB. 1963 
data basis: FLIGHT TEST 
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T.O. 1F-105D-1 


Model: F-105D fueldensity: 6.5 LB/GAL 
engine: 575-P-19W data date: 1 FEB. 1963 ponents cus sacigan 
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NOTE: 
1. Fuel allowance for engine start, taxi, takeoff and 


acceleration to climb speed is approximately 1500 LB. 
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NOTE: 
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MILITARY THRUST CLIMB Model: F-105D fuel density: 6.5 LB/GAL 
KC -135 /F-105D engine: J75-P-19W dota date: 1 FEB. 1963 
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NOTE: 
1, Fuel allowance for engine start, taxi, takeoff and 
_ acceleration to climb speed is approximately 1500 LB. 
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At1 


T.O. 1F-105D-1 


LONG RANGE CRUISE 


CONSTANT ALTITUDE CONSTANT ALTITUDE LONG RANGE CRUISE 
MACH NO. AND TIME [D] 


From the constant altitude cruise curves the pilot 
can determine: 1) Speed for long range cruise, 2) 
Distance available for a given fuel quantity or fuel 
required to fly a given distance, and 3) Time elapsed —. 
during the cruise segment of (2) above, with wind 
SAMPLE CHART and temperature conditions included. 


Not to be used for 


Flight Planning EXAMPLE | 


Conditions: Configuration: Clean + 650 gal tank 
(centerline) + (2) 450 gal tanks (inboard) 
Initial Gross Weight: 47,000 lb 
Cruise Altitude: 15,000 ft 
Winds: Average 50 knot headwind 
Ambient Temperature: 20°C warmer than 
standard 


GROSS WEIGHT — 1000 LB 


Find: Cruise Mach number, fuel required and time 
elapsed to fly 350 NMi Ground Distance. 


Solution: 


1. Determine the configuration drag index from 
figure A1-5 by adding the various store drag 


= numbers. ans 
rt Store 
= Store Location Drag 
2 NO, 
= 
07 rf {1) 650 galtank Centerline 24 ae 
(1) 450 galtank Left inb’d 14 
0.6 
(1) 450galtank Rightinb’d | 14 
05 Configuration Drag Index =52 


2. Read Standard Day temperature a5 15,000 ft 
‘pressure altitude from Standard Atmosphere 
Table (figure A1-10) = ~14.718°C. 

Prevailing temperature = Standard + 20°C = 
14.718° + 20° = +5.282°C. 


3, Estimate Average Gross Weight 
Initial Gross Weight = 47,000 Ib 
Estimated Fuel Used = 4000 Ib 
Estimated Final Gross Weight = 43,000 Ib 
Estimated Average ae 


Gross Weight = 47,000 + 43,000 
ee = 45,000 Ib 


4, Enter sample chart page A4-2 estimated aver- 
age gross weight = 45,000 (A). Move to the 
right and intercept pressure altitude = 15,000 
ft at (B), and project down to the configura- 
tion drag index number = 52%C). Move to 


the right and read estimated constant altitude 
cruise Mach number = 0.754 (D). 


. Enter sample chart page A4-4 estimated cruise 
Mach number = 0.754 (E). 
Parallel the guide lines from (E) until the am- 


bient temperature (+5°C) is intercepted at (F). 


From (F) move to the right and intercept the 
50 knot headwind line at (G). Continue from 
(G) to the zero wind - true airspeed reflector 
line (H). Drop down to the velocity scale and 
read TAS = 492 knots, (J), From (G) extend 
a vertical line upward to the required range 
line = 350 NMi, (K). From (K) move to the 
left and read estimated elapsed time = 47.5 
minutes, (L). 


. Enter sample chart page A4-5 at estimated 
average gross weight = 45,000 Ib, (M). 
Move horizontally to cruise altitude = 15,000 
ft, (N). Drop vertically to configuration drag 
index number = 52, (P). Move horizontally 
to true airspeed = 492 knots, (Q), move up 
and intercept estimated elapsed time = 47.5 
minutes, (R). Move to the left and read fuel 
used = 5050 lb, (S). 


. Revised Estimated Average Gross Weight 
Initial Gross Weight = 47,000 Ib 

Fuel Used Reading = 5050 Ib 

Final Gross Weight = 41,950 Ib 

Average Gross 

Weight = 47,000 + 41,950 


erro onenitenen St 
5) 44,475 Ib 


. Reworking steps 4, 5, and 6 with revised aver- 
age gross weight = 44,475 lb, the respective 
readings are: 


Mach Number 0.754 

True Airspeed 492 knots 
Elapsed Time 47.5 minutes 
Fuel Used 5050 Ib 


Calibrated airspeed can be read from figure 
A4-1 at 0.75 Mach number and 15,000 ft as 
386 KCAS. 


T.O. 1F-105D-1 


Find: Cruise Mach number, ground distance available 
and time elapsed in cruising with 2000 Ib of fuel 


Solution: 


1. Determine tHe configuration drag index from 
figure A1-5 by adding the various store drag 


numbers. 
Store 
Store Location Drag 
NO. 


(1) 450 galtank Left inb’d 14 
(1) 450 galtank Right inb.d 14 


(1) AGM-12B Left outb'd 13 
(in the presence 
of inb’d fuel 
tank) 


(1) AGM-12B Right outb’d 13 
(in the presence 
of inb’d fuel 
tank) 


Configuration Drag Index = 54 


2. From figure Al-10 read standard day tempera- 
ture at 30,000 ft pressure altitude = -44.436°C, 
Ambient temperature = -44.436 - 10 = 
-54.436°C. 


3. Determine Average Gross Weight 
Initial Gross Weight = 44,000 ih, 
Fuel Used in Cruise = 2000Ib 4 
Final Gross Weight = 42,000 Ib 
Average Gross 
Weight = Hn 42,000 _ 43.000 Ib 

4. Enter sample chart page A4-2 at average gross 
weight = 43,000 Ib. (AA), move to the right 
to cruise altitude = 30,000 ft, (BB), drop 


EXAMPLE Il 


Conditions: Configuration: Clean + (2) 450 gal tanks 
(inboard) + (2) AGM-12B (outboard) 
Initial Gross Weight: 44,000 Ib 
Cruise Altitude: 30,000 ft 
Wind: Average 50 knot tailwind 
Ambient Temperature: 10°C colder than 
standard 


vertically to configuration drag index = 54 
(CC), move to the right and read cruise Mach 
number = 0.877, (DD). 


. Enter sample chart page A4-4 at cruise Mach 


number = 0,877, (EE). Parallel the guide 

lines from (EE) until the ambient temperature 
(-54°C) is intercepted at (FF). From (FF) 
move to the right and intercept the zero wind; 


A4-3 
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Aa-4 


true airspeed reflector line at (GG). Drop 
down to the velocity scale and read true air- 
speed = 502 knots, (HH). Continue from (GG) 
horizontally to the 50 knot tail wind line, (JJ). 
From (JJ) project a vertical line into the time 
— ground distance plot. 


. Enter sample chart page A4-5 at average gross 


weight = 43,000 ib, (KK). 


Move horizontally to cruise altitude = 30,000 ft, 


{LL). Drop down to configuration Drag Index 
number = 54 (MM). From (MM) move hori- 
zontally across to true airspeed = 502 knots, 
(NN). Move up to fuel used = 2000 |b and 
read time elapsed = 23.5 minutes at (PP). 


. Re-enter sample chart page A4—4 at elapsed 


time = 23.5 minutes (RR). Move to the right 
and intercept line from (JJ) and read ground 
distance = 215 NMi, (SS). 


Hf A 
a 


LS on 
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ZANT 
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CRUISE CLIMB 4, Enter ICAO density altitude chart, figure Al-9, 
with estimated cruise pressure altitude = 26.800 
ft and read standard day temperature (-38°C). 


Ambient temperature = (-38 + 15) = -23°C. 


From the cruise-climb curves the pilot can determine: 
1) Mach number for long range cruise, 2) Altitudes 
for long range cruise, 3) Fuel required to fly a given 
distance, or distance covered for a given fuel quantity, 5. Re-enter sample chart page A4-6 at configura- 
4) Time elapsed during cruise segment of (3) above, tion drag index = 108 (A), move up to line (D), 
with wind and temperature corrections as applicable. move across to the Mach number scale and read 
cruise Mach number = 0.849 (E), Parallel the 
guide lines from (E), until the ambient tempera- 
ture (-23°C) is intercepted at (F). From (F), 
move to the right and intercept the zero wind- 
true airspeed reflector line, (G). Drop down 

to the velocity scale and read TAS = 524 knots, 
(H). From (G) continue across to a 40 knot 
tailwind at (J), and move up to the required 
range line = 250 NMi, (K). Move to the left 
and read elapsed time = 26.5 minutes, (L). 


EXAMPLE | 


Conditions: Configuration: Clean + (6) 750 lb bombs 
(centerline) + (2) 450 gal tanks (inboard) 
Initial Gross Weight: 47,000 lb 
Winds: Average 40 knot tailwind 
Ambient Temperature: 15°C warmer than 
standard day 


Find: 1) Cruise Mach number and altitudes for 
long range cruise 6. Enter sample chart page A4-8 at estimated 
gross weight = 45,000 Ib, (M). Move up to 


2) Fuel required and time elapsed to fly 250 configuration drag index = 103, (N). Move 


NMi. to the right and intercept true airspeed = 
524 knots at (P) (see step 5). Move up toa 
Solution: time of 26.5 minutes, (Q) (see step 5), and 
move to the fuel used scale to read 2930 Ib 
1. Determine configuration drag index from of fuel, (R). 
figure Al-5 by adding the various store drag 
numbers 7. Revise Estimated Average Gross Weight 
Initial Gross Weight = 47,000 Ib 
Store Fuel Used Reading = 2930 Ib 
Store Location Drag Final Gross Weight = 44,070 Ib 
NO. Average Gross 
Weight = 47,000 + 44,070 _ 4 
(6) 750 1b bombs Centerline 75 D Ree 
(1) 450 gal tank Left inb’d 14 8. Reworking steps 3, 4, 5 and 6 with revised 


average gross weight = 45,535 lb, the respec- 


(1) 460 galtank Rightinb’d 14 pea ea 


Configuration Drag Index = 103 
steep ahtpep Sinntn Average Cruise-Climb Altitude = 26,700 ft 


Temperature (-37.9 + 15) = -22.9° C 


2. Estimate Average Gross Weight 
Initial Gross Weight = 47,000 Ib 
Estimated Fuel Used = 4000 Ib 
Estimated Final Gross Weight = 43,000 lb 
Estimated Average 


Gross Weight = cs 45,000 Ib 


3. Enter sample chart page A4-6 at configuration 
drag index = 103 (A), move up to estimated 
average gross weight (45,000 lb) (B), move to 
the right and read estimated average cruise 
pressure altitude = 26,800 ft, (C). 


True Airspeed = 524 knots 
Time = 26.5 minutes 
Fuel Used = 2940 Ib 


. To find initial and final cruise-climb altitude 


enter sample chart page A4-6 at configuration 
drag index = 103, (A). Proceed to the initial 
gross weight = 47,000 Ib, (S), move to the 
right and read initial cruise-climb pressure 
altitude, 25,900 ft, (T). Continue from (S) 
to final gross weight = 44,070 Ib, (U). Move 
across and read final cruise pressure altitude, 
27,200 ft, (V). 


TT. 
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EXAMPLE I 


Conditions: Configuration: Clean + (2) 450 gal tanks 
(inboard) + (2) AGM-12B (outb’d) 
Initial Gross Weight: 44,000 Ib 
Winds: Average 50 knot headwind 
Ambient Temperature: 10°C colder than 
standard day 


Find: 1) Cruise Mach number and altitudes for 
long range cruise. 


2) Ground distance available and time 
elapsed in cruising with 2000 Ib of fuel. 


Solution: 


1. Determine the configuration drag index from 
figure Al-5 by adding the various store drag 


numbers. 
Store 
Store Location Drag 
NO. 
(1) 450 galtank Left inb’d 14 
(1) 4650 galtank Right inb’d 14 
(1) AGM-12B Left outb’d (in 13 
the presence of 
inb’d fuel tank) 
(1) AGM-12B Right outb’d (in 13 
the presence of 
inb’d fuel tank) 
Configuration Drag Index = 54 


2. Determine Average Gross Weight 
Initial Gross Weight = 44,000 Ib 
Fuel Used in Cruise = 2000 Ib 
Final Gross Weight = 42,000 Ib 
Average Gross 


Weight = 44,900 + 43,000 = 43,000 Ib 


3. Enter sample chart, page A4-6 at configuration 
drag index = 54, (AA). Move up to estimated 
average gross weight (43,000 Ib) (BB), move 
across to altitude scale and read average cruise- 
climb pressure altitude = 30,900 ft, (CC). 


4. Enter ICAO density altitude chart, figure 
A1-9, at 30,900 ft pressure altitude and read 
A4-10 


standard day temperature = -46°C. 
Ambient temperature = (-46°C + -10°C) = -56 


. Re-enter sample chart page A4-6 at configura- 


tion drag index = 54, (AA), Move up to line, 
(DD), move across to the Mach number scale 
and read cruise Mach number = 0.880, (EE). 
Continue from (EE), parallel to the guide lines 
until the ambient temperature (-56°C) is inter- 
cepted at (FF), move to the right until the 50 
knot headwind is intercepted at (GG). Continu 
from (GG) to the zero wind-true airspeed re- 
flector line (HH). Drop down to the velocity 
seale and read TAS = 508 knots, (JJ). From 
(GG) extend a line upward into the time-grounc 
distance plot. 


. Enter sample chart page A4-8 at average gross 


weight = 43,000 lb, (KK), and move up to con- 
figuration drag index = 54, (LL). Move to the 
right to true airspeed - 508 knots, (MM). From 
(MM) move up to fuel available = 2000 Ib at 
(NN) and read time elapsed = 22.6 minutes. 


. Re-enter sample chart page A4-6 with time 


elapsed (22.6 minutes) at (PP), move to the 
right and intercept line from (GG). The point 
of interception (QQ) is the ground distance 
covered = 173 NMi. 


. Initial and final cruise altitudes of 30,300 ft 


and 31,300 ft respectively are determined in 
the same way as in example I, by reading, from 
(AA) to the initial gross weight = 44,000 Ib and 
to the final gross weight = 42,000 lb. 


Note 


An alternate method can be used to deter- 
mine the time elapsed, and distance covered 
with 2000 Ib of available fuel. Enter chart 
as in step 6 and proceed from (LL) across 
to the nautical miles per pound scale and 
read 0.0958 NMi/lb. Multiplying the fue} 
available (2000 lb) by the NMi/Ib (0.0958) 
will give the zero-wind distance. 2000 X 
0.958 = 192 NMi. To correct for wind use 
the following relationship: 
Distance with wind = (zero-wind distance) 
(TAS+ Wind Speed}, where the plus 
TAS 
sign is used for a tailwind and the minus sign 
is used for a headwind. Distance with a 50 
knot headwind = 192 (508-50) 
SS TS NM 
508 


/ gi Lid 


aa 


aay Ve 
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Note (continued) 


Time = Distance with wind + speed with 
wind = 173/(508-50) = 0.377 Hr. 
0.377 Hr. x 60 vane = -22.6 Min. 


SPECIFIC RANGE CHARTS 


Nautical miles per pound of fuel, true airspeed and 
fuel flow can be read from these charts for any 
Configuration Drag Index for any conditions of 
Gross Weight, Pressure Altitude, Mach number 

and Ambient Temperature. 


EXAMPLE | 


Conditions: Configuration: Clean Aircraft 
Initial Gross Weight: 40,000 lb 
Cruise Altitude: 5000 ft 
Cruise Speed: 490 KCAS 
Ambient Temperature: 5°C colder than 
standard day 


Find: Average Nautical Miles per pound of fuel, 
fuel flow and fuel used during a 10 minute cruise. 


Solution: 


1. From figure A4-1 determine Mach number at 
5000 ft for 490 KCAS = 0.8 Mach number. 


2. Determine standard day ambient temperature 
at 5000 ft pressure altitude from Standard 
Atmosphere Table figure A1l-10 = 5.094°C. 
Ambient temperature = Standard -5° = 
5,094-5.0 = 0.09°C 


3. Estimate Average Gross Weight 
Initial Gross Weight = 40,000 Ib 
Estimated Fuel Used = 2000 Ib 
Estimated Final Gross Weight = 38,000 Ib 
Estimated Average 


Gross Weight = 40,000 438,000 = 39,000 Ib 


4, Enter sample chart page A4-10 at estimated 
average gross weight of 39,000 Ib, (A) and 
move to the right to 5000 ft altitude line, (B), 
“ucx 22° to base line, (C). 


5. Follow guide line to Cruise Mach number = 
0.80, (D). 


6. Move to the right and read Cruise Factor - 
Clean Configuration = 7.3, (E). 


A4-12 


7. Since no external stores are carried, go directly 
to the ‘Nautical miles per Pound of Fuel and 
Fuel Flow Chart.’’ Enter chart page A4-12 
at lower left hand corner at Cruise Mach 
number = 0.80, (F). 


8. Move to the right to the Cruise Factor = 7.3, 
(G). 


9. Move up to Cruise Altitude = 5000 ft, (H). 


10. Move to the right to read nautical miles per 
pound of fuel from scale = 0.0660, (J). 


11. Enter chart at Mach number = 0.8 at (L) and 
intersect the ambient temperature = 0°C at 
(M). Enter chart at nautical miles per pound 
of fuel = 0.0660 at (K) and draw a horizontal 
line. 


12. Move upward from (M) to intersect line at (N) 
and read fuel flow = 7800 pounds per hour. 


13. Compute fuel required for 10 minute cruise: 
time (min) X fuel flow lb = fuel used. 
min 


10 X 7800 = 1300 Ib 
60 


14. Revise Estimated Average Gross Weight 
Initial Gross Weight = 40,000 lb 
Computed Fuel Used = 1300 Ib 
Final Gross Weight = 38,700 Ib 
Average Gross 


Weight = 40,000 ee = 39,350 lb 


15. Reworking steps 4 thru 10 with revised average 
gross weight = 39,350 lb 
Nautical Miles per pound of fuel is read as 
0.0657 and fuel flow as 7850 lb/hr 
Fuel used for cruise = 10 X 7850 = 1308 lb 
60 


EXAMPLE II 


Conditions: Configuration: Clean + (2) 450 gal tanks 
(inboard) + (2) M-117 750 lb bombs (outb’d) 

Initial Gross Weight: 47,000 Ib 

Cruise Altitude: 20,000 ft 

Cruise Speed: 420 KCAS 

Ambient Temperature: Standard Day + 5°C 


Find: Time elapsed, zero-wind distance covered, 
average fuel flow and nautical miles per pound of 


SPECIFIC RANGE 
NAUTICAL MILES PER POUND 
F FUEL AND FUEL FLOW 


MAG Za.— 
Poe 


karo one: 


V7 
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fuel, having available 4000 1b of fuel for cruise at 
constant altitude. 


8. Enter Sample Chart page A4-10 at Cruise 
Factor — Clean Configuration = 11.0 (FF) and 
draw a horizontal line (FF-GG). 

Solution: 


1. From figure A4-1 determine Mach Number at 
20,000 ft for 420 KCAS = 0.892 Mach number 


2. Determine standard day ambient temperature 
at 20,000 ft from Standard Atmosphere Table 
(figure Al-10) = -24.624°C. 

Ambient temperature = Standard + 5° = 
~24.624 + 5° = -20°C 


3. Determine the configuration drag index from 
the table on figure Al-5 by adding the various 
store drag numbers 


10. 


a BS 


12. 


. Enter Mach number scale at cruise Mach = 


0.892, (HH) and move to the right to inter- 
sect configuration drag index 60 at (JJ). 


From (JJ) draw a vertical line to intersect line 
(FF-GG) and read total cruise factor = 13.8 
at (KK). 


Enter Sample Chart page A4-12 at Cruise Mach 
number = 0.892, (LL). 


Move to the right to Cruise factor = 13.8, (MM) 
then move upward to intercept cruise altitude 
line = 20,000 ft, (NN). From (NN) move hori- 
zontally to read nautical miles per pound of 


Store fuel = 0.0760 at (PP). 
Store Location Drag 
NO. 13. Enter chart at Mach number = 0.892 at (RR) 
and intersect the ambient temperature = 
(1) 450 galtank Left inb’d 14 ~20°C at (SS). Enter chart at nautical miles 
per pound of fuel = 0.0760 at (QQ) and draw 
(1) 450 galtank Right inb‘d 14 a horizontal line. 


(1) M-117 750 ib 
bomb 


Left outb’d (in 16 
the presence of 
inb'd fuel tank) 


(1) M-117 750 lb 
bomb 


Right outb’d (in 16 
the presence of 
outb’d tank) 


Configuration Drag Index = 60 


4, Compute Average Gross Weight 
Initial Gross Weight = 47,000 Ib 
Fuel Used for Cruise = 4000 lb 
Final Gross Weight = 43,000 Ib 
Average Gross 


Weight = 47,000 5 Poe = 45,000 Ib 


5, Enter sample chart page A4-10 at average 
gross weight = 45,000 Ib, (AA), and move to 
the right to 20,000 ft altitude line, (BB), then 
drop down to base line, (CC). 


6. Follow guide line to Cruise Mach number = 
0.892, (DD). 


7. Move to the right and read Cruise Factor — 
Clean Configuration = 11.0, (EE). 


AG-14 


14, 


15. 


16. 


Move upward from (SS) to intersect line at (TT) 
and read fuel flow = 7250 lb/hr. 


Compute time elapsed during Cruise: Fuel + 
fuel flow = time in hours 
4000 lb + 7250 lb/hr = 0.55 hr. 


Compute distance covered during cruise: 
NMi per pound of fuel X fuel used = zero- 
wind distance 

0.0760 X 4000 = 304 NMi 


Note 


To correct distance for prevailing winds 
use the following relationship. 
Distance with wind = (zero-wind distance) 
(TAS + Wind Speed) 

TAS 
The plus sign is used for a tailwind and 
the minus used for a headwind. 
Examples: To correct the no-wind dis- 
tance of 304 NMI (computed in step 
16) for & prevailing headwind of 20 
knots, read true airspeed = 552 knots 
at (UU). 
Then, (304 NMi) (552-20 = 

552 

293 NMi with 20 knot headwind 


DIVERSION SUMMARY TABLES 


Diversion Range and Diversion Endurance Summary 
Tables are each presented for four configuration 
drag indices. Since the variation between adjacent 
configurations is small, the chart which comes 
closest in drag index to the configuration flown may 
be used. 


These tables are provided to determine range (or 
time) available with various values of fuel remain- 
ing. Included in the range charts are four flight 
profiles, as follows: 


(A) Cruise at initial altitude until over base. 
Time and fuel are included for a penetration 
descent at destination, but range does not 
include descent distance. 


Cruise at initial altitude and descend on 
course. Time and fuel are included for a 
maximum range descent at destination and 


range includes the on-course descent distance. 


©) Use optimum altitude over base. Time and 
fuel are included for a military thrust climb 
to optimum altitude and a penetration de- 
scent at destination. Range includes on- 
course climb distance but does not include 
descent distance. 


(D) Use optimum altitude and descend on course. 


Time and fuel are included for a Military 
Thrust climb to optimum altitude and a max- 
imum range descent at destination. Range 
includes both the on-course climb and de- 
scent distances. 


The endurance charts show flight time available at 
speeds for maximum endurance for the following 
two profiles: 


(A) Loiter at initial altitude. Time and fuel 
included for a maximum range descent to 
sea level destination. 


Climb to and loiter at optimum altitude. 
Time and fuel included for both a Military 
Thrust climb to optimum altitude and a 
maximum range descent to sea level 
destination. 


Sample Problem 
Given: 


Clean aircraft [947] C/W plus (2) 450-gallon 
tanks with 3000 lbs of fuel on board at 15,000 
feet pressure altitude. 


T.O. 1F-105D-1 


Find: (a) Zero wind distance available at optimum 
altitude. 


(b) Zero wind endurance time at optimum 
altitude. 


Solution: 


1. Determine the configuration drag index from 
figure A1-5 by adding the various store drag 


numbers. 
Store 
Drag NO. 
Clean Aircraft [947] C/W 20 
(1) 450 gal tank, right inb’d 14 
(1) 450 gal tank, left inb’d 14 
Configuration Drag Index = 48 


The chart closest to a configuration index 
of 48 is the one for configuration drag 
index = 52, 


2. Enter Diversion Range Summary Chart for 
drag index of 52 (page A4-26) at initial 
altitude of 15,000 feet and 3000 Ibs of fuel 
onboard, and read: 


(a) For profile © , climb to 30,000 feet 
to realize a 160 nautical mile zero-wind 
range over destination and arrive at 
sea level destination with 1000 Ib 
approach and landing reserve. Flight 
time is 24.7 minutes. Cruise speed at 
30,000 feet is shown at the bottom of 
the chart to be 0.85 Mach. 


(b) For profile (D) , climb to 35,000 feet 
to realize a 262 nautical mile zero-wind 
range, of which 64 nautical miles is 
the maximum range descent distance 
to sea level destination, and arrive 
with 1000 }b approach and landing re- 
serve. Flight time is 34.9 minutes and 
cruise speed is 0.87 Mach. 


3. Enter Diversion Endurance Summary Chart 
for drag index of 52 (page A4-30) at initial 
altitude of 15,000 feet and 3000 Ibs of fuel 
on board. For profile (B) , climb to 35,000 
feet to realize 36.9 minutes in flight, of 
which 11.6 minutes is the maximum range 
descent time to sea level destination, and 
arrive with 1000 Ib approach and landing 
reserve. Loiter at 35,000 feet at 0.79 
Mach number. 
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DIVERSION RANGE SUMMARY TABLE model: F-105D 
engine: J75-P-19W 
tuel grade: JP-4 

sede » @) fuel density: 6.5 (B/GAL 
Stent Day — No Wind date date: 1 FEB. 1963 


data basis: FLIGHT TEST 


a 
Climb at 0.88 True Mach No. with Military Thrust, (A) Time & Fuel included for a Penetration Descent (C) Time & Fuel Included for Climb to Optimum Alti 
; at Destination. Range Does Not Include Distance ou “ dt band at pagel 
ee le tek For _ : Sea Level with for Descent at Destination, Rain 
vel — Approach an AIGINE Reserve. id . i . 
Time & Fuel Included for a Maximum Range Time & Fuel Included for Climb to Optimum Alti- 


: ao ‘ tude and Maximum Range Descent at Destination. 
With Over 3000 LB of Fue! Remaining, Fly at Descent at Destination, Range Includes Distance Range lacludes etons for On-Coursa Descent 


35000 FT at M 0.89 for Optimum Range. for On-Course Descent to Sea Level Destination. to Ses Level Destination. 


> PROCEDURE 


NAUT MI | 36 30 Cruise. at Initial Altitude Until Over 
MINUTES | 6.2 6.2 : : : : . Base (A) 


NAUT MI Cruise at Initial Altitude and Descend on 
MINUTES : te : 


1000 FT 


99 109 115 °| Use. Optimum Altitude and Déscend o Be 
15.9 | 17.0 18.1 | Course o) 


| | 7 ; Cruise at Initial Altitude Until Over 
MINUTES j 12. ; 4 | 13. : 5 [15. 6.0 | Base _ @ 
NAUT MI ; 18 5 AT Cruise-at Initial Altitude and Descend 5. 
wires [13.2 [fae [asa | [its [fs 
NAUT MI | 2! 148 87 Use Optimum Altitude and Descend o 2 
MINUTES: : : 21.8 2. 2 : 7.3. 


NAUT MI 5 ti i , ‘ Cruise at initial Altitude Until Ov 

MINUTES” : 25, | 28. a9. : 1.4 4.5 | Base: © 

NAUT M) g Cruige at |nittal Altitude and Descend on 

MINUTES . 30. ; 5. i 5. 70: 
3000 | 1000 FT | 35; OPTIMUM ALTITUDE 


LB 
2000 
NAUT Mi iso [fava 3 (Iho. 5 Use Optimum Altitude Until Over Base 
MINUTES | 26.4 |] 26.8 : ; 31.0 |} 32. 33.0 
NAUT MI . | 29: a 3 Cruise at Initial Altitude Until Over 
MINUTES z ; F 8. . ; 2. Base 
NALT MI | 21 ! 50 Cruise at initial Altitude and Descend on - 
MINUTES p 39.9 | 43.9 | 47. 0. 3 : a. Course 
4000 | 1000 FT é 35/35 |/35; 35; OPTIMUM ALTITUDE 


NAUT MI | 276 288 3 32 341 % 349 "Use Optimum Altitude and Descend on 
MINUTES | 36.6 39. 40. 4! : A4,, 45, Course 
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model: F-105D DIVERSION RANGE SUMMARY TABLE 
engine: J75-P-19W 
fuel grade: JP-4 
- CONFIGURATION 
uel density: z / 
— mac nox > 28 


dota basis: FLIGHT TEST Standard Day — No Wind 


Climb at 0.88 True Mach No. with Military Thrust. ©) Time & Fuel Included for a Penetration Descent 
at Destination. Range Does Not Include Distance 
for Descent at Destination. 


Time & Fuel Included for a Maximum Range 
Descent at Destination. Range Includes Distance 
for On-Course Descent to Sea Level Destination. 


% Schedules Provide For Arrival at Sea Level with 
1000 LB Fuel — Approach and Landing Reserve. 


With Over 3000 LB of Fuel Remaining, Fly at 
35000 FT at M 0.88 for Optimum Range. 


(C) Time & Fuel Included for Climb to Optimum Alti- 

tude and Penetration Descent at Destination 
Range Does Not Include Distance for Descent 
at Destination. 
Time & Fuel Included for Climb to Optimum Alti- 
tude and Maximum Range Descent at Destination, 
Range Includes Distance for On-Course Descent 
to Sea Level Destination. 
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DIVERSION RANGE SUMMARY TABLE 


CONFIGURATION 
DRAG INDEX > 92 Standard Day — No Wind 


model: F-105D 
engine: J75-P-19W 
fuel grade: JP-4 


fuel density: 6.5 LB/GAL 
data date: 1 FEB. 1963 
data basis: FLIGHT TEST 


Climb at 0.86 True Mach No. with Military Thrust. (A) Time & Fuei included for a Penetration Descent (C) Time & Fuel Included for Climb to Optimum Alti 


‘ er roar at Destination. Range Does Not Include Distance 
* Schedules Provide For Arrival at Sea Level with for Descent at Destination. 

1000 LB Fuel — Approach and Landing Reserve, . 
Time & Fuel Included for a Maximum Range 
With Over 3500 LB of Fuel Remaining, Fly at Descent-at Destination. Range Includes Distance 
35000 FT at M 0.87 for Optimum Range. for On-Course Descent to Sea Level Destination. 
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tude and Penetration Descent at Destination 
Range Does Not Include Distance for Descent 
at Destination. 

Time & Fuel Included for Climb to Optimum Alti- 
tude and Maximum Range Descent at Destination 
Range Includes Distance for On-Course Descent 
to Sea Level Destination. 
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model: F-1050 
engine: J75-P-19W D 
fuel grade: JP-4 
fuel density: 6.5 LB/GAL 
data date: 1 FEB. 1963 


data basis: FLIGHT TEST 


Standard Day — No Wind 
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IVERSION RANGE SUMMARY TABLE 


CONFIGURATION 
DRAG INDEX > f2 


Climb at 0.86 True Mach No. with Military Thrust. @) Time & Fuel Included for a Penetration Descent 
at Destination, Range Does Not Include Distance 


%* Schedules Provide For Arrival at Sea Level with for Descent at Destination. 


1000 LB Fuel — Approach and Landing Reserve. 

©) Time & Fuel Included for a Maximum Range 
Descent at Destination Range Includes Distance 
for On-Course Descent to Sea Leve! Destination. 


With Over 3500 LB of Fuel Remaining, Fly at 
35000 FT at M 0.86 for Optimum Range. 
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©) Time & Fuel Included for Climb to Optimum Aiti- 
tude and Penetration Descent at Destination. 
Range Does Not Include Distance for Descent 
at Destination, 
Time & Fuel included for Climb to Optimum Alti- 
tude and Maximum Range Descent at Destination. 
Range Includes Distance for On-Course Descent 
to Sea Level Destination. 
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DIVERSION ENDURANCE SUMMARY TABLE model; F-105D 
engine: J575-P-19W 
fuel grade: JP-4 

CONFIGURATION fuel density: 6.5 LB/GAL 
DRAG INDEX i @) data date: 1 FEB 1963 


data basis: FLIGHT TEST 


(A) TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT TO SEA 
LEVEL DESTINATION 


(6) TIME & FUEL INCLUDED FOR A MILITARY THRUST CLIMB AT 0.88 
TRUE MACH NUMBER TQ OPTIMUM LOITER ALTITUDE 
* SCHEDULES PROVIDE FOR ARRIVAL AT SEA LEVEL WITH 1000 LB TIME & FUEL INCLUDED FOR A MAKIMUM RANGE DESCENT 10 SE 
FUEL APPROACH AND LANDING RESERVE LEVEL DESTINATION 


INITIAL ALTITUDE PROCEDURE 
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model: F-105D DIVERSION ENDURANCE SUMMARY TABLE 
engine: J75-P-19W 

fuel grade: JP-4 

fuel density: 6.5 LB/GAL 

data date: 1 FEB 1963 Tet ae ® 2 8 


data basis: FLIGHT TEST 


(A) TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT TO SEA 
LEVEL DESTINATION 


1B) TIME & FUEL INCLUDED FOR A MILITARY THRUST CLIMB AT 0.88 
TRUE MACH NUMBER TO OPTIMUM LOITER ALTITUDE. 


* SCHEOULES PROVIDE FOR ARRIVAL AT SEA LEVEL WITH 1000 LB TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT 10 SEA 
FUEL APPROACH AND LANDING RESERVE LEVEL DESTINATION. 


INITIAL ALTITUDE PROCEDURE 
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DIVERSION ENDURANCE SUMMARY TABLE 


CONFIGURATION 
DRAG INDEX 


* SCHEDULES PROVIDE FOR ARRIVAL AT SEA LEVEL WITH 1000 LB 
FUEL APPROACH AND LANDING RES! 
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model: F-105D 


engine: J75-P-19W 
fuel grade: JP-4 


fuel density: 6.5 1B/GAL 
data date: 1 FEB 1963 
data basis: FLIGHT TEST 


TA) TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT TO SEA 


TIME & FUEL INCLUDED FOR A MILITARY THRUST CLIMB AT 0.88 
TRUE MACH NUMBER TO OPTIMUM LOITER ALTITUDE, 


TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT 10 SEA 


PROCEDURE 
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model: F-105D DIVERSION ENDURANCE SUMMARY TABLE 
engine: J75-P-19W 

fuel grade: JP-4 

fuel density: 6.5 1B/GAL Ig 

data date: 1 FEB 1963 ae ane b 12 


dota bosis: FLIGHT TEST 


fA} TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT TG SEA 
LEVEL DESTINATION 


B) TIME & FUEL INCLUDED FOR A MILITARY THRUST CLIMB AT 6.88 
~ TRUE MACH NUMBER 70 OPTIMUM LOWER ALTITUDE 


* SCHIDULES PROVIDE FOR ARRIVAL AT SEA LEVEL WITH 1006 LB TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT 10 SEA 
FUEL APPROACH AND LANDING RESERVE, LEVEL DESTINATION 


INITIAL ALTITUDE PROCEDURE 
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TOTAL FUEL FLOW VS ALTITUDE 
FOR EXTENDED AFTERBURNER 
RANGE OPERATION 
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1G FLIGHT 


ALTITUDE — 1000 FT 


A434 


Madel: F-105D 
engine: 575-P-19W 
fuel grade: JP-4 
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PART 5 ENDURANCE 


TABLE OF CONTENTS 


Maximum Endurance Information... 2.0, . eee ee ee eee A 


Maximum Endurance Charts. . . . - . 1 ee ee ee ee ee ee AG 


MAXIMUM ENDURANCE INFORMATION. 


Charts in this part enable the pilot to determine maxi- 
mum endurance speeds at any given conditions of 
Gross Weight, Altitude, Configuration Drag Index and 
constant bank angle, in addition to the fuel required 
for a specified loiter time or the loiter time available 
for a given fuel quantity. 
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EXAMPLE | 


Conditions: Configuration: Clean + (2} 459 gal tanks 
Initial Gross Weight: 41,000 Ib 
Pressure Altitude: 15,000 ft 
Ambient Temperature: 6°C colder than standard 
day 
Bank Angle: 20° 


Find: Mach number for Maximum Endurance and 
fuel used during 60 minutes. 


Solution: 
1. Determine the configuration drag index from 


the table on figure A1-5 by adding the various 
store drag numbers 


Store 

Store Location Drag 
NO. 
(1) 450 galtank Left inb’d 14 
(1) 450 galtank Right inb’d 14 
Configuration Drag Index = 28 


2. Determine standard day ambient temperature 
at. 15,000 ft. pressure altitude from Standard 
Atmosphere Table (figure Al-10) = -14.718°C., 
Ambient temperature = Standard -6° = 
-14.718-6.0 = -20.7°C 


3. Estimate Average Gross Weight 
Initial Gross Weight = 41,000 lb 
Estimated Fuel Used for 60 minutes = 6000 Ib 
Estimated Final Weight = 41,000-6000 = 
35,000 tb 
Estimated Average 


Gross Weight = 41,000 + 35,000 _ 38,000 Ib 


T.O. 1F-105D-1 


4. Enter sample chart page A5-2 at estimated 
average gross weight of 38,000 lb, (A) and 
follow guide lines to 20° bank angle, (B). 
Read equivalent gross weight = 40,400 lb at 
(C). 


5. Move to the right to 15,000 ft altitude line, 
(D) and drop down to configuration drag 
index = 28, (E) 


6. Move to the Mach number scale and read 
endurance Mach number = 0.591, (F). 


7. Continue to base line and follow guide lines 
until the ambient temperature of -20.7°C is 
intersected at (G). Move to the left to true 
airspeed reflector, (H), and down to the scale 
to read true airspeed = 365 knots, (J). 


8. Enter sample chart page A5-4 at equivalent 
gross weight = 40,400 lb, (K). 
Move to the right to 15,000 ft altitude line, (L) 
and drop down to configuration drag index = 
28, (M). 


9. Move to the right to true airspeed = 365 knots 
at (N). Move up to the 60 minute time line, 
(P) and across to the fuel used scale and read 
4500 tb of fuel, (Q). 


10. Revised Average Gross Weight Estimate 


Initial Gross Weight = 41,000 Ib 
Fuel Used for 60 Minutes = 4500 Ib 
Final Gross Weight = 36,500 ib 
Average Gross 


Weight = 41,000 + 36,500 _ 55 a5 1 


11. Rework steps 4 through 9, entering charts at 


gross weight = 38,750 lb and find endurance 
Mach number = 0.595, true airspeed = 367 
knots and fuel used for 60 minutes = 

4500 Ib. 
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EXAMPLE 11 


Conditions: Configuration: Clean Aircraft 


Initial Gross Weight = 36,000 lb 
Pressure Altitude = 25,000 ft 
Ambient Temperature = Standard Day 
Bank Angle = 15° 


Find: Maximum endurance time available for 2000 
lb of fuel 


Solution: 


1. Determine Standard Day ambient temperature 
at 25,000 ft pressure altitude from Standard 
Atmosphere Table (figure A1-10) = -34.53°C. 


2. Determine Average Gross Weight 
Initial Gross Weight = 36,000 Ib 
Fuel Used for Loiter = 2000 Ib 
Final Gross Weight = 34,000 lb 
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Average Gross 
Weight = 36,000 + 34,000 
2 


= 35,000 Ib 


. Enter sample chart page A5-2 and follow path 


as in Example | from 35,000 Ib. (AA} to bank 
angle = 15°, (BB), read equivalent gross 

weight = 36,200 (CC), continue to 25,000 ft 
altitude line, (DD) to configuration drag 

index = 0, (EE) to Mach number = 0.710, (FF), 
to ambient temperature of -34.5°C, (GG), to 
(HH), and read true airspeed = 427 knots, (JJ). 


. Enter sample chart page A5-4 and follow path 


as in Example | from 36,200 Ib, (KK) to 25,000 
ft altitude line, (LL) to configuration drag 
index = 0, (MM), to true airspeed = 427 knots, 
(NN). 


. Move up from (NN) to intersect the 2000 Ib 


fuel line at (PP), and read time available = 
32 minutes. 
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PART 5A _ LEVEL FLIGHT ACCELERATION 
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LEVEL FLIGHT ACCELERATION. 


Maximum Thrust Acceleration Charts are provided 
for four configurations. (1) Clean, (2) Clean + (4) 
AIM-9B sidewinder missiles, (3) Clean + (2) 450 
gallon tanks + (4) AIM-9B sidewinder missiles and 
(4) Clean + (2) pylons + adapters for sidewinders. 
Fuel used, distance covered and time elapsed can 
be read for a maximum thrust level flight accelera- 
tion for any combination of altitude, weight, Mach 
number and ambient temperature conditions. In 
addition, maximum acceleration Mach number for 
standard day conditions is shown. 


Use: 


To obtain fuel, distance and time to accelerate at 

a constant altitude, an entry gross weight for a set 
of initial conditions must be read from the fuel 
chart. Once entry gross weight has been determined 
fuel, distance and time can be read from these 
charts as described in Examples I and IT. However, 
it should be noted that the final speed required may 
exceed maximum acceleration conditions for the 
aircraft. Therefore, a maximum acceleration Mach 
number is read to verify the capability of any de- 
sired acceleration. For standard day conditions, 


T.O, 1F-105D-1 


TEMPERATURE LEGEND | 
<=" HOTTER 
COLDER | 
0 2 4 6 8 10 12 14 
TIME — MINUTES 
the maximum acceleration Mach number can be 
read directly from the lower portion of the fuel 
chart. For non-standard temperature conditions, 
the final acceleration gross weight must be deter- 
mined so that the maximum acceleration Mach 
number can be read from the Maximum Thrust 
Combat Allowance Chart. 


Examples I and II show the procedure for reading 
these acceleration Charts according to the following 
general pattern: 

1. Determine entry gross weight. 

2. Find fuel used during the acceleration. 

3. Read maximum acceleration Mach number. 

4. Find distance covered during the acceleration. 

5. Find time elapsed during the acceleration. 
EXAMPLE | 
Conditions: Configuration: Clean + (4) AIM-9B 
sidewinder missiles. 

Acceleration Thrust Setting: Maximum 

A5A-3 
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Acceleration Altitude: 30,000 ft 
Initial Gross Weight: 38,000 Ib 
Initial Mach Number: 1.15 

Final Mach Number: 1.50 

Ambient Temperature: Standard day 


Find: Fuel, distance and time to accelerate, 


Solution: 


A. 


Determine entry gross weight for the subject 
conditions as follows: 


a. Enter Sample Chart, page A5A-2, at accelera- 
tion altitude, 30,000 ft,(A) and move hori- 
zontally to the initial Mach number, 1.15 (B). 


b. Drop vertically to the base line, (C). 


c, From (C) draw a line parallel to the guide 
line until the initial gross weight line 
(38,000 Ib.) is intersected at (D). 


ad. Follow a horizontal path from (D) back to 
entry gross weight scale and read entry gross 
weight, 38,500 lb, (E). 


. From (D) drop vertically to fuel scale and 


read fuel, 700 Ib, (F). 


. Reenter upper curve at (A) and follow a hori- 


zontal path to final Mach number, 1.5 (G). 


. From (G) drop vertically to the base line, {H). 


. From (H) draw a line parallel to the guide line 


stopping at the entry gross weight, 38,500 Ib 
(J). 


. From (J) drop vertically to the fuel scale and 


read fuel, 3900 lb (K). 


. Fuel used to accelerate is equal to the difference 


between the two fuel readings at (K) and (F) 
or (3900 - 700 = 3200 Ib). 


. At this point check that the final Mach number 


does not exceed maximum acceleration Mach 
number by the method shown below: 


a, Enter Maximum Acceleration Mach Number 
Curve at bottom of page A5A-2 at entry 
gross weight, 38,500 lb, (L) and move hori- 
zontally to the 30,000 ft acceleration alti- 
tude line, (M). 


b. Drop vertically to Mach scale and read maxi- 
mum acceleration Mach number, 1.562 (N). 


ASA4 


16. 


17. 


18. 


. To read distance covered, enter Sample Curve, 


page A5A-2, at acceleration altitude, 30,000 ft 
(A) and move horizontally to initial Mach num- 
ber, 1.15 (B). 


. Drop vertically to base line, (C). 


. From (C) draw a line parallel to guide line stop- 


ping at entry gross weight, 38,500 lb at (D). 


. From (D) drop vertically to distance scale and 


read distance covered, 12 NMi (E). 


. Reenter upper curve at (A) and follow a hori- 


zontal path to final Mach number, 1.5 (F). 


. From (F) drop vertically to the base line, (G), 


. From (G) draw a line parallel to the guide line 


stopping at the entry gross weight, 38,500 Ib, 
(H). 


From (H) drop vertically to the distance scale 
and read distance covered, 76 NMi, (J). 


Distance covered during the acceleration is 
equal to the difference between the two dis- 
tance readings at {J) and (E) or (76 -12 = 
64 NMi). 


Time to accelerate is read from Sample Curve, 
page A5A-3, using the same procedure as out- 
lined in steps 9 through 17. Time to accelerate 
is equal to the difference between the two time 
readings at (J) and (E) or (6.2 - 1.4 = 4.8 Min). 


EXAMPLE II 


Conditions: Same as Example | except that Ambient 
Temperature is 10°C colder than standard day. 


Find: Fuel, distance and time to accelerate. 


Solution: 


1. 


Proceed as shown in Example | for steps 1 
through 7 to determine fuel used for standard 
day, 3200 Ib. 


2. Enter Temperature Curve at standard day fuel 


used at 3200 Ib, (P) and move up to 0° Devia- 
tion from standard day at (R). 


3. From (R) proceed parallel to colder guide line 


stopping at 10°C temperature deviation, (S). 
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4. From (8) drop vertically to fuel scale and read steps 6 through 8 and read time elapsed = 
fuel used = 2450 tb (T). 3.5 Min (N). 
5. To read distance covered proceed as in Exam- Note 
ple | from step 9 through 17 and read standard 
day distance covered, 64 NMi. The approximate maximum acceleration 
Mach number can only be read from these 
6. Enter Sample curve at standard day distance curves for standard day conditions. To 
covered at (K) and move up to 0° deviation determine the maximum Mach for other 
from standard day at (L). temperature conditions proceed as 
follows: 
7. From (L) proceed parallel to guide line stop- 
ping at 10°C temperature deviation at (M). 1. Read fuel used (step 4}. 
8. From {M) drop vertically to distance scale and 2. Subtract fuel used from initial gross weight. 
read distance covered = 45 NMi (N). (38,000 lb - 2450 lb = 35,550 Ib = final 


acceleration gross weight.) 
9. To read time elapsed proceed as in Example I, 


step 18 and read standard day time elapsed, 3, Enter Maximum Thrust combat allowance 
4.8 Min. chart, page A9-4 at final gross weight of 35,550 
lb and read high speed at 30,000 ft at standard 
10. Enter Sample Curve and proceed as shown in day -10°C for the Configuration Drag Index. 


ASA 


LEVEL FLIGHT ACCELERATION — MILITARY 
THRUST 


DESCRIPTION: 


Military Thrust acceleration charts are provided for 
three configurations 1} Clean aircraft. 2) Clean + 
(2) 450 galion tanks (inboard), and 3) Clean + cen- 
terline 650 gallon tank + (2} 480 gallon tanks (in- 
board). Fuel used, distance covered and time elapsed 
can be read for Military Thrust level flight accelera- 
tion for any combination of altitude, gross weight 
and Mach number under standard day conditions, 
as well as maximum acceleration Mach number. 


USE: 


Fuel. distance, and time are obtained by the same 
method. Fuel is determined in the example below. 
It should be noted that the fina! speed required 
should be checked against the maximum accelera- 
tion Mach number to verify the aircraft's capability 
to perform the desired acceleration with Military 
Thrust. 


EXAMPLE: 

Conditions: 
Configuration: Clean 
Acceleration Thrust Setting: Military 
Acceleration Altitude: 26.006 f 
Initial Gross Weight: 35,000 lb 
Initial Mach Number: 0.75 
Final Mach Number: 0.98 


Find: Fuel, distance. and time to accelerate. 
Solution: 


1. Determine that the final Mach number does 
not exceed the maximum acceleration Mach 
number. Enter the Maximum Acceleration 
Mach Number Curve at the top left of page 
AbBA-4A at the initial gross weight. 35,000 Ib. 


be 
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(A} move horizontally to the 20.000 fy 
acceleration altitude line. +B) and drop 
vertically to the Mach No scale to read 
maximum acceleration Mach number = 
0.993.1C\, Since the required final Mach 
number (0,98) is within the aircraft's Mili- 
tary Thrust Acceleration capability. continue. 


. Find fuel used: 


(a} Enter Sample Chart, top teft on page 
ASA-S, at acceleration altitude 20.000 
ft. 1D): move horizontally to the inittal 
Mach number = 0,73. 1E) and drop 
vertically to the base line. (FL 


(b) From 1} draw a line parallel to the guide 
line until the initial gross weight 1s inter- 
sected at (G). drop vertically to the fuel 
scale and read fuel = 47 tb. (Hi), 


te} Re-enter chart at 1D) and follow a hari- 
zontal path to final Mach number = 0.98. 
(J) drop vertically to the baseline, (KE. 
Draw a line parallel to the guide line 
until the initial gross weight is inter- 
sected at (L.) and drop vertically toa the 
fuel scale to read fuel = 278 th. iM). 


(2) Fuel used tu ayeelerate is equal to the 
difference between che two fuel readings 
at (M) and (HA). or (278 ~ 47 = 231 [h1. 


. Distanee covered and time elapsed during 


the acceleration are obtained by using the 
same procedure as outlined in steps 2a 
through 2d. The distance and time sample 
charts are found on page ASA-4. The time 
to accelerate is equal to the differenve be- 
tween (Ml) and ¢H') or (1.67 - 0.32) = 
1.35 min. The distance covered 1n the 
acceleration is equal to the difference be- 
tween (MM) and (H"). or 614.50 - 2.552 = 
11.95 NMMi. 
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is not in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
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DISTANCE 
CLEAN -+ (2) 450 GAL TANKS 


This chart cannot be adjusted by drag number since it 
is not in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic. values 
for acceleration time, fuel and maximum acceleration 
Mach number. 


MhITARY THRUST ACCELERATION Model: F-105D 
TW IE engine: 475-P-19W 

fuel grade: JP-4 
CLEAN + (2) 450 GAL TANKS fuel density: 6.5 LB/GAL 


data date: 1 FEB. 1963 
data basis: FLIGHT TEST 


This chart cannot be adjusted by drag number since it 
is not in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
Mach number. 
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Model: 
engine: 
fel grade: 


ALTITUDE—1000 FT 


INITIAL GROSS WEIGHT 


INITIAL GROSS WEIGHT 
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F-105D fuel density: 6.5 LB/GAL MILITARY THRUST ACCE TION 
J75-F-19W data date: 1 FEB. 1963 ° aan : LERA FUEL 
J?-4 date hesis:  FLUGHT Test CLEAN + CENTERLINE 650 GAL 

30 TANK + (2) 450 GAL TANKS 
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This chart cannot be adjusted by drag number since it 
is not in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will resutt in optimistic values 
for acceleration time, fuel and maximum acceleration 
i Mach aumber. 
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MILITARY THRUST ACCELERATION Model: F105 

engine: 375-P-19W 
DISTANCE fuel grade: —=S=—=*«~« 
CLEAN + CENTERLINE 650 GAL fuel density: 6.5 1B/GAL 
TANK + (2) 450 GAL TANKS data date: 1 FEB. 1963 


data basis: FLIGHT TEST 


This chart cannot be adjusted by drag number since it 
is not in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
Mach number. 
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Medel; C1050 MILITARY THRUST ACCELERATION 
engine: 575-P-19W TIME 
i — rr ineat = git CLEAN + CENTERLINE 650 GAL 
eee: oes TANK + (2) 450 GAL TANKS 


data basis: FLIGHT TEST 


This chart cannot be adjusted by drag number since it 

is not in Configuration Drag Index format, The use of 

this chart for the configuration shown, subsequent to 

modification by [947], will result in optimistic values 

for acceleration time, fuel and maximum acceleration 
er. 
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PART 6 AIR REFUELING 


TABLE OF CONTENTS 


Air Refueling Charts. 
Formating Speeds and Altitudes - 
Receiver Fuel Consumption 


Fuel Transfer Time . 


AIR REFUELING CHARTS: KC-135A/F-105D 


Refueling data is provided in three charts: maxi- 
mum formating speeds and altitudes, receiver fuel 


consumption, and transfer time during air refueling. 


The maximum formating chart is based on the re- 
ceiver operating at Military Thrust at maximum 
gross weight (full-up condition) and the tanker at 
Maximum-Continuous Thrust. This chart can be 
read for any receiver weight and configuration, 
for any tanker weight, and for ambient tempera- 
tures from standard day conditions to 15°C 
hotter than standard. 


The fuel flow of the receiver while in the refueling 
position is available from the fuel consumption 
chart for any combination of refueling altitude, 
speed, receiver weight and configuration, tanker 
weight and ambient temperature. 


The transfer time chart provides data on maximum 
transfer rates and the relation between net trans- 
fer rates, transfer time and total fuel transferred. 


A6-1, A6-2 
AB-6 
A6-7 


A6-9 


EXAMPLE: 


Determine formating altitude and speed, receiver 
fuel flow and transfer time to refuel the F-105 air- 
craft from the KC-135A under the following 
conditions: 


Receiver Configuration: Clean + (2) 450 gal 
tanks + (4) M-117 750 lb bombs, centerline 


Receiver Gross Weight: Prior to refueling: 
40,000 Ib 


Receiver Gross Weight: After refueling 47,000 Ib 
Tanker Gross Weight: 200,000 Ib 
Formating Speed and Altitude 
1. Ambient Temperature: Standard Day 
a. Determine Configuration Drag Index by 


adding the Store Drag Numbers from 
figure Al-8: 
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RECEIVER FUEL CONSUMPTION 


FUEL FLOW — LB/MIN 


De 


FUEL TRANSFER TIME 


MAXIMUM FUEL TRANSFER RATES 


TRANSFER RATE: LB/MIN* 
RECEIVER FUEL CONFIGURATION 


NO BOMB BAY TANK]WITH BOMB BAY TANK 
RD BEAL ETN 
CENTERLINE FUSELAGE TANK ONLY 
4940 


1000 LB 


Ta WRG — Pron Tas omy [wis [smo 
TWO WING — PYLON TANKS PLUS 5525 
FUSELAGE TANK 


“ASSUMING CONSTANT 55 PSI AT NOZZLE. 
ESTIMATED NET TRANSFER RATE=MAXIMUM FUEL TRANSFER RATE (ABOVE) 
— RECEIVER FUEL FLOW (LB/MIN) 


TOTAL FUEL TRANSFERRED — 


aR one 4 6 
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Store 
Store Location Drag 
NO. 
460 galtank Right inb'd i4 
450 gal tank Left inb'd 14 
(4) M-117 bombs Centerline 52 
Configuration Drag Index = 80 


b. Enter sample chart, top of page A6-2, at 
Configuration Drag Index = 80, (A) and 
move horizontally to the Receiver Grass 
Weight = 47,000 Ib line, (B). 


ec. Drop down to the Tanker Gross Weight = 
200,000 Ib line (C}, and then horizontally 
to the altitude scale to read the formating 
altitude = 26.500 ft, (D). 


d. From (D), continue horizontally to the 
200,000 lb tanker weight line, (E), and 
move up to the Mach numher scale to read 
formating speed = 0.84 Mach number, (F}. 


2, Ambient Temperature: 10°C hotter 


a. From (C) move to the right to the 0° tem- 
perature deviation scale. (G) and follow the 
guide line until the 10°C temperature devia- 
tion vertical is intercepted at (H). Then 
move to the altitude scale (J) and read For- 
mating altitude = 22.600 ft. 


b. Continue horizontally to the tanker weight 
line, (K) and then move up to the 0° tem- 
perature deviation scale, (L). Foilow the 
guide line until the 10° temperature devia- 
tion line is intercepted at (M). Move verti- 
cally to the Mach number scale (N) and read 
formating speed = 0.765 Mach number. 


Receiver Fuel Consumption 
1. Ambient Temperature: Standard Day 


a, Determine Average Receiver Gross Weight 
during refuel: Initial gross weight = 
40,000 lb. 

Final Gross Weight = 47,000 lb 
Average Gross 


Weight = 49,000 + 47,000 = 43,500 Ib 


AB4 


b. 


Enter sample chart. bottom of page A6-2, 
at receiver average gross weight = 43,500, 
(A), move ta the left to formating altitude = 
26.500 ft. (B) and drop to the base line at 
{C). Foilow the guide lines to the formating 
speed = 0,84 Mach number. (D) and then 
draw a horizontal line. past the Clean Re- 
ceiver Factor Scale. 


Note 


if receiver configuration is the clean air- 
craft, read Clean Receiver Factor, and 
skip Step 3. Then, in Step 5, Total Re- 
ceiver Factor = Clean Receiver Factor. 


oO 


. Reenter chart at the upper Mach Scale at 


0.84 Mach number,(E), move across to Con- 
figuration Drag Index = 80, (F)} drop down 
to intersect the line from (D) at (G) and 
read total Receiver Factor = 15.8. 


. Reenter sample chart at lower left hand 


scale at Average Receiver Gross Weight = 
43,500 lb, (H) move up to Mach number = 
0.84, (J) across to Tanker Gross Weight Base 
Line, (K}, and follow the guide line to 
Tanker Gross Weight = 200,000 Ib at (L). 
Continue to the right to formating altitude = 
26,500 ft (M)} and draw a vertical line past 
the tanker factor scale. 


. Enter the total receiver factor scale at 15.8, 


{N}, move to the right to intersect the verti- 
cal from (M) and read refueling factor = 
18.5 at the intersection, (P). 


. Enter sample chart, top of page A6-3, at re- 


fueling factor = 18.5, (@), move to the left 
to formating speed = 0.84(R), and drop 
down to altitude = 26,500 ft, (S). 


. From the Standard Atmosphere Chart. fig- 


ure Al-10, the Standard Day Temperature 
at 26,500 ft = -37.5°C. Move right from (8} 
to -37.5°C, at (T), and up to the Fuel Flow 
Scale at (V}. to read receiver fuel flow = 
6750 lb/hr. Continue up to line at (W) and 
to the right to {X) for the conversion to lb/ 
min, and read receiver fuel flow = 112 
lb/min. 


. Ambient Temperature: 10°C hotter than 


Standard 


The same procedure as in step 1a is followed, 
using the formating altitude and speed devel- 
oped in Formating Speed and Altitude, step 
2 for pressure altitude and Mach number. 


When Standard Day Temperature is read 
from figure A1-10, add 10°C and then con- 
tinue as im step 1, 


Transfer Time 


1. Enter table on sample chart, bottom of page 


A6-3, for Receiver fuel configuration with two 
wing-pylon tanks. with Bomb Bay Tank. and 


read meximum fuel transfer rate = 5330 lb/min. 


Compute net transfer rate = 5330 - 112 (Re- 
ceiver Fuel Consumption. step 1g) = 218 
tb/min. 


T.O. 1F-105D-1 


2. Total fuel transferred = Final Receiver Weight 


minus Initial Receiver Weight = 7000 Ib. Enter 
the total fuel transferred scale at 7000 ib. ¢.A) 
move to the right to net transfer rate = 5218 
Ib/min, (B) and drop down to seale at (C} to 
read fuel transfer time = 1.35 min. 


Note 


This chart may also he used to deter- 
mine total fuel transferable in a given 
time. by entering at the fuel transfer 
time, to an estimated net transfer 

rate and reading total fuel transferred. 
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model: KC-135A model: _____—F-105D FORMATING SPEEDS AND ALTITUDES 
engine: J57-P-59W & -43WB engine: J75-P-19W 
fuel grade: jP-4 fuel grade: JP-4 
fuel density: 6.5 LB/GAL fuel density: 6.5 LB/GAL 
date date 1 FEB 1963 dota dote 1 FEB 1963 
data basis: FLIGHT TEST data basis: FLIGHT TEST 
thrust: MAX CONTINUOUS thrust MILITARY 
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F-105D/KC-135A INFLIGHT REFUELING model: KC-135A model: F-105D 
FUEL TRANSFER TIME engine: J57-P-59W & -43WB engine: J75-P-19W 
fuel grade: JP-4 fuel grade: JP-4 
fuel density: 6.5 LB/GAL fuel density: 6.5 LB/GAL 
data dote: 1 FEB 1963 data date: 1 FEB 1963 
data basis: FLIGHT TEST data basis: FLIGHT TEST 
thrust: MAX CONTINUOUS thrust: MILITARY 


MAXIMUM FUEL TRANSFER RATES 


TRANSFER RATE: LB/MIN* 


RECEIVER FUEL CONFIGURATION 
WITH BOMB BAY TANK 


4940 ; 


“ASSUMING CONSTANT 55 PS! AT NOZZLE. 
ESTIMATED NET TRANSFER RATE=MAXIMUM FUEL TRANSFER RATE (ABOVE) — RECEIVER FUEL FLOW (LB/MIN) 


TOTAL FUEL TRANSFERRED — 1000 LB 


FUEL TRANSFER TIME — MIN 


Figure A6-3 Figures A6-4 thru A6-5 Deleted 
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PART 7 DESCENT 
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DESCENT INFORMATION. 


The Descent Charts enable the pilot to determine the 
fuel used, distance covered and time elapsed in any one 
of three types of descent, between any two altitudes, 
at any conditions of aircraft weight and configuration. 
The descent schedules shown are: 


Thrust Speed 
Type Setting Speed Brakes 
Maximum Ide Shown on Chart fn 
Range 
Penetration 88% 300 KCAS Out 
Combat Idle 0.9M or 400 KCAS 


whichever is less 
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EXAMPLE ! 


Conditions: Configuration: Clean + (2) Special AIM- 
9B Pylons 

Initial Gross Weight: 32,000 lb 

Entry Altitude: 40,000 ft 

Final Altitude: Sea Level 


Find: Fuel used, distance covered and time elapsed 
ina Maximum Range Descent, and the recommended 
speed schedule. 


Solution: 
1. Determine the configuration drag index from 


the table of figure A1-5 by adding the various 
store drag numbers. 


Store 
Store Location Dra 
NO. 
(1) Special AIM- Left Outb’d 3 
9B Pylon 
(1) Special AIM- Right Outb’d 3 
9B Pylon aa 
Configuration Drag Index = 6 


T.O. 1F-105D-1 


2. Enter sample chart on page A7-2 
At Initial Gross Weight = 32,000 Ib, (A) 
Move horizontally to Entry Altitude = 40,000 
ft, (B) 
Drop vertically to Configuration Drag Index = 
6, (C) 
Move to the right to the Distance Scale, (D) 
and read Distance covered = 86 NMi 


3. Enter sample chart on page A7-2 
At Distance covered in Descent = 86 NMI, (E) 
Move to the right to Initial Gross Weight = 
32,000 lb, (F) 
Drop to the Time scale, (G) and read Time 
Elapsed = 14 Min 
Move up from (F) to the fuel line at (H) 
Move to the left to the fuel used scale, (1) and 
read Fuel Used = 267 Ib 


4. Read Recommended Descent Speed from sam- 
ple chart on page A7-2 by entering the Config- 
uration Drag Index scale at 6, (J) moving up to 
Gross Weight = 32,000 Ib, (K) and moving to 
the left to the Calibrated Airspeed Scale, (L) 
and reading 273 KCAS. 


The Penetration Descent (88% RPM and 300 KCAS) 
and Combat Descent (M = 0.9 or 400 KCAS, which- 
ever is less) Charts are similar in appearance to the 
Maximum Range Descent Charts and are used in 

the same manner. 
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PART 8 LANDING 
TABLE OF CONTENTS 


Landing Distances 
Runway Conditions . 


Crosswind Landing Chart . 


LANDING DISTANCE 


Separate landing ground roll and total distance to 
clear a 50 foot obstacle charts are shown for land- 
ings with and without drag chute deployment. These 
data are computed for flaps and gear down, speed 
brakes open. Effects on landing distances of am- 
bient temperature, pressure altitude, aircraft gross 
weight, runway wind component, runway gradient 
and runway condition reading are shown on the 
ground roll charts. Incremental drag for externally 
loaded configurations has been accounted for at 
various aircraft gross weights. The effect of braking 
on a dry runway is shown separately, and total dis- 
tance over 50 feet is read against ground roll and 
braking effectiveness. Landing speeds at final ap- 
proach, 50 foot obstacle and touchdown are pre- 
sented as a function of gross weight. The use of 
these charts is illustrated below by a sample 
problem. 


RUNWAY CONDITIONS 


In order that pilots might be aware of slippery con- 
ditions at terminal airfields, a system of reporting 
has been established. First, a teletype sequence 
will report conditions as a series of letters to indi- 
cate the runway surface condition. The number 
portion of this sequence is the Runway Condition 
Reading (RCR). Second, Air Traffic Control will 
report the information concerning Runway Surface 
Condition and Runway Condition Reading for the 
benefit of aircraft anticipating a Janding. Following 
is an explanation of the terms used: 


RCR — _ Runway Condition Reading 
P -  Patehy 

WR — Wet Runway 

SLR -— _ Slush on Runway 


A8-1, A8-5, A8-7 


A8-1 

A8-1, A8-9 
LSR — Loose Snow on Runway 
PSR — Packed Snow on Runway 
IR — Ice on Runway 


CROSSWIND LANDING CHART 


The crosswind landing chart defines the conditions, 
in terms of wind direction and velocity and aircraft 
gross weight, under which it is possible to correct 
drift by holding the upwind wing down, through 
touchdown, thereby maintaining an uncrabbed 
approach. Increased touchdown speeds above nor- 
mal, shown versus crosswind component and landing 
weight, are required to compensate for the loss in 
lift due to spoiler deflection. For very high cross- 
winds, indicated on the chart by the lightly shaded 
area, a combination of crab and upwind wing low 
approach is required, If the crosswind component 

is greater than 40 knots, the maximum sideslip angle 
available is not sufficient to avoid drift at touch- 
down, and landing under these conditions is not 
recommended. An example to illustrate its use is 
given on the crosswind chart. 


Sample Problem 


1. Determine speeds and distances for landing 
with drag chute under the following 
conditions: 

Gross Weight: 38,000 Ib 

OAT: 10°C 

Pressure Altitude: 4000 ft 

Wind Component: 10 knots (headwind) 
Runway Gradient: 2% downhill 

RCR: 15 


Satution: 
1. Enter sample ground roll chart (page A8-2) 


at 10°C air temperature, (A). move up to 
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GROUND ROLL LANDING DISTANCE 
WITH DRAG CHUTE 


HEAVY 100% BRAKING BASE LINE 


MODERATE 60% 


LIGHT 20% 
| 


TOTAL DISTANCE — 1000 FT 


80% 


40% 


(a) RCR = 23 with heavy (100%) brak’ng. 
(b) RCR = 15 or RCR = 23 with moderate (60%) braking, 


(c) RCR = 8 or RCR = 23 with light (20%) braking. 


LANDING | LANDING SPEEDS 
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4000 ft pressure altitude line, (B) across to 
38,000 Ibs gross weight line, (C) and down 
to scale to read uncorrected landing ground 
roll = 3350 ft, (D}. 


. To correct for wind, runway gradient and 


RCR, continue from (D) to wind base line, 
(E) and follow the solid (headwind) guide- 
line to 10 knots wind at (F}. Drop down to 
runway siope base line, (G} and follow the 
solid (downhill) guide line to 2% runway 
slope at (H). Drop down to RCR base line, 
{) follow guide line to intercept an RCR 
of 15 at (K} and move vertically to the 
ground scale to read corrected ground 

roll = 3800 feet at (L). 


. Enter total distance chart (page A8-3) at 


ground roll of 3800 feet, (M) move down 
to braking effectiveness line for RCR = 15, 
(N), and across to total distance scale, (P). 
Total landing distance over a 50 foot absta- 
cle is 5900 feet at (P}. For every additional 
50 feet of obstacle clearance height, add 
1000 feet to the total landing distance. 


. Enter sample landing speeds chart at 38,000 


ib gross weight, (R} move up to (8), (T) and 
(U) and across to the speed scale to read 
touchdown speed = 178 KCAS at (W), 50 
ft obstacle speed = 194 KCAS at (X) and 
final approach speed = 210 KCAS at (Y). 


. Determine landing distances for the above 


conditions if the RCR = 23 and light (20%) 
braking is used. 


a. Enter sample ground roll chart (page 
A8-2) at RCR base line, (J) and drop 


down to read ground roll = 3120 ft 
at {Z). 


b. Enter sample braking chart at braking 
base line (100%) and ground rol! = 3120 
ft (AA) and follow guide lines to reach 
light braking (20%) at (BB). Corrected 
ground roll at (BB) is 4920 feet. 


c. Enter sample total distance curve at 
4920 ft ground roll (CC), down to light 
(20%) braking line. (DD) and across to 
read total distance over a 50 ft obstacle 
= 7000 feet at (EE). 


. Determine minimum allowable RCR with 


drag chute deployed for 7000 feet of avati- 
able runway if the uncorrected ground roll 
is 4500 feet. 


a. Enter sample ground roll curve at the 
RCR base line and 4500 foot ground 
roll, {JJ). Follow the guideline to a 
ground roll of 7000 feet (KK) and then 
move left to the RCR scale to read 
minimum alowable RCR = 8 at (LL}. 


if the reported RCR is less than the cal- 
culated minimum RCR as noted on your 
landing data card, you will not be able 
to stop on the runway. Divert to an 
alternate or take action as necessary; 


such as prepare for barrier engagement 
or reduce weight. 
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GROUND ROLL LANDING DISTANCE 
G 


SPEED BRAKES 

IDLE THRUST 

HARD SURFACE RUNWAY 

LE — 100%, TE FLAPS — 100% 


RUNWAY SLOPE 
% GRADE 


PRAT RCN CRC IN SxeESESHEE 


ENNSSSSS 


4 5 
GROUND ROLL — 1000 FT 
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ROLL LANDING DISTANCE 
IAMETER DRAG CHUTE LISED 


BRAKING 
& 
5 


(a) ROR — 23 with heavy (100%) braking 
(0) ROR — 15 or ROR — 23 with moderate (0%) braking 
(2) RCR= 8 or ROR = = Bi it 0%) ing 


TOTAL DISTANCE OVER A 50-FT OBSTACLE — 1000 FT 


IDLE THRUST 
HARD SURFACE peep 
LE FLAPS -100%; TE FLAPS - 100% 


NOTE: 

Increase landing ground rott oy 350 feet for 
every 10 knot increase over 

touchdown 


GROSS WEIGHT — 1000 LB 
Figure A8-1 (Sheet 2 of 2) 
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GROUND ROLL LANDING DISTANCE a 
NO DRAG CHUTE [D] | aie 
HEAVY NG ~ 
DDE THRUST gee os 
dato basis: FLIGHT TEST 
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[D] GROUND Rou LANDING DISTANCE 


BRAKING BASE LINE DRAG CHUTE USED 
HEAW 100% -— Ses 
: ae 


TOTAL DISTANCE OVER A 50-FT ORSTACLE — 1000 FT 


IDLE THRUST 
HARD SURFACE RUNWAY 
LE FLAPS — 100%, TE FLAPS — 100% 


NOTE: 


Wattans lacing rosa by fot fr 
every 10 knot increase over recommended 
touchdown speed. 


Figure A8-2 (Sheet 2 of 2) 
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GIVEN: Weight 31,000 LB. 
E IQA Wind of 35K at 35 degrees. 


ARGS 50,7108: 
MWA F 
Bes AQ Locate point (A) which represents wind of 
WW AWA 35K at 35 degrees. Read horizontal to head: 
\ wind component 29K (8). Read vertical from 
WV (A) to crosswind component 20K (C) and con- 


FP QQ ( i! 

games \\\\\\\\ tinue up to gross weight 31,000 LB (0). Read 
Fi\WWW\ horizontal to touchdown speed 169.5K (P) 
B RMM\AAHNMAN YN i . 
RRR Note that touchdown speed without a cross 
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1. For drag chute landing, increase ground roll 350 SK 
feet for every 10-knot increase above normal 
touchdown speed, 
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PART 9 COMBAT PERFORMANCE 


TABLE OF CONTENTS 


Combat Allowance Chart . 


Maximum Level Flight Mach Number — Maximum Thrust. 


Maximum Level Flight Mach Number — Military Thrust . 


Maximum Continuous Thrust — Combat Allowance 


COMBAT ALLOWANCE CHARTS. 


Combat Allowance Charts are provided for Maximum 
and Military Thrust. From these charts the pilot 


A9-2 
A9-5 
A9-6 


A9-7 


adding the store drag numbers obtained from 
figure Ai-5. 


can determine level flight high speed and the fuel re- Store 
quired for a specified time or the time available for Store Location Drag 
a given fuel quantity at that speed for any condi- NO. 
tions of gross weight, altitude, drag, thrust setting 

and ambient temperature. Fuel flow rates are also (1) 450 galtank Left inb’d 14 
indicated on the charts and can be read for the 

above conditions or for any speed, altitude, am- (1) 450 galtank Right inb’d 14 


bient temperature combination. 


EXAMPLE | 


Conditions: Configuration: Clean + (2) 450 gal. 
tanks (inboard). 

Initial Gross Weight: 44,000 Ib 

Combat Altitude: 30,000 ft 

Combat Thrust Setting: Military 

Combat Fuel: 2000 Ib 

Ambient Temperature: Standard + 5°C 


Find: Military High Speed and time available for 3. 
combat. 


Solution: 


1, Determine the Configuration Drag Index by 


Configuration Drag Index= 28 


. Determine Average Gross Weight. 


Initial Gross Weight = 44,000 Ib 
Fuel Used in Combat = 2000 
Final Gross Weight = 42,000 Ib 
Average Gross 


Weight = 44,000 : 42,000 _ 43 090 tb 


Enter Sample Maximum Level Flight Mach 
Number Chart, Military Thrust, page A9-2 
at average gross weight = 43,000 Ib, (A). 
Move to Combat Altitude = 30,000 ft, (B). 
Drop down to Configuration Drag Index = 
28, (C). 


A9-1 
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MAXIMUM LEVEL FLIGHT MACH NUMBER COMBAT ALLOWANCE CHART 
MILITARY THRUST MILITARY THRUST 
2 OTe 
a 
8 = 
on =] 
| z 
a Fa 
oO < 
5 5 
> 
“ 
“ 
°o 
a 
oO 
MACH NUMBER = TIME — MINUTES 


SAMPLE CHART 


Not to be used for 


( Flight Planning 
ws 
MAXIMUM LEVEL FLIGH 4 
UST 


COMBAT ALLOWANCE CHART 
MAXIMUM THRUST 


GROSS WEIGHT — 1000 LB 


MACH NUMBER a TIME — MINUTES 
1.0 12 «+E 14 16 


MACH NUMBER 


L-GSOL-4L “OL 


Move to the right to Standard Day +5°C, (D). 
Move up to 3000 ft Altitude Line, (E). 

Move across to Mach Number Scale and read 
High Speed = 0.94 M, (F). 


4. Enter Sample Combat Allowance Chart, Mili- 
tary Thrust, page A9-2 at Combat Mach num- 
ber = 0.94, (A). 

Move up to Combat Altitude = 30,000 ft, (B). 
Move to the right to Zero Deviation from 
Standard Day, at (C). 

Follow the solid (hotter) guide lines to 5°C 
deviation, (D). 


Move across to the 2000 Ib Fuel Used line, (E). 


Drop to the time scale and read time available 
= 17.5 min, (F). 

If fuel flow is required, read fuel flow scale at 
(G) = 6850 tb/AR. 


EXAMPLE I 


Conditions Configuration: Clean + (2) AGM-12B 
Missiles, outboard. 

Initial Gross Weight: 38,000 Ib 

Combat Altitude: 15,000 ft 

Combat Thrust Setting: Maximum 

Combat Time: 5 Min 

Ambient Temperature: Standard -5°C 


Find: Maximum Thrust High Speed and fuel re- 
quired for combat. 


Solution: 


1, Determine the Configuration Drag Index by 
adding the store drag numbers obtained from 


figure A1-5. 
Store 
Store Location Dra 
NO. 
(1) AGM-12B Left outb’d 10 


(1) AGM-12B Right outb’d 10 


Configuration Drag Index= 20 


2. Estimate Average Gross Weight. 
Initial Gross Weight = 38,000 Ib 
Estimated Combat Fuel = 5000 Ib 
Estimated Final Gross Weight = 33,000 Ib 
Estimated Average 
Gross Weight = 38,000 5 33,000 _ 35,500 Ib 
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3. Enter Sample Maximum Level Flight Mach 
Chart, Maximum Thrust, page A9-2 at 
Estimated Average Gross Weight = 35,500 Ib, 
(A). 

Move to Combat Altitude = 15,000 ft, (B). 
Drop down to Configuration Drag Index = 20, 
(C). 

Move across to Standard Day - 5°C, (D). 
Drop down to Mach Number Scale and read 
high speed = 1.32 Mach number, (E). 


4. Enter Sample Combat allowance Chart, Maxi- 
mum Thrust, page A9-2 at Combat Mach 
number = 1.32, (A). 

Move up to Combat Altitude = 15,000 ft, (B). 
Move to the right to Zero Deviation fram 
Standard Day, at (C)}. 

Follow the dashed (colder) guide lines to 5°C 
deviation, (D). 

Construct a Horizontal line from (D), {DE). 
Enter the time scale at 5 minues, (F). 

Move up to intersect line (DE) at (G) and read 
fuel required for combat = 5250 Jb. 


5. Revising the Estimated Average Gross Weight 
and reworking the computation will result in 
the same readings. 


EXAMPLE tl! 


Conditions: Combat Altitude: Sea Level. 


Combat Speed: 0.8 Mach number 
Combat Thrust Setting: Military 
Ambient Temperature: Standard +10°C. 


Find: Fuel Flow and fuel required for 5 minutes of 
combat. 


Note 


This example assumes that level flight high 
speed has already been determined for the 

gross weight and Configuration conditions, 
and that 0.8 Mach number does not exceed 
Military Thrust capability. 


Solution: 


1. Enter sample Combat Allowance Chart, Mili- 
tary Thrust, page A9-2 at lower left hand cor- 
ner at Mach number = 0.8, (H). 


2. Move up to the Sea Level line, (J). 


3. Move to the left to Zero Deviation from Stand- 
ard Day at (K). 
A9-3 


T.0. 1F-105D-1 
4. Follow the solid (hotter) guide lines to 10°C 
Deviation, (1). 


5. Move horizontally to the Fuet flow scale and 


A9-4 


tead Fuel Flow = 16,600 lb/HR, (M}. 


6. Fuel required for 5 minutes = Ib/HR X 5 Min/ 
60 Min = 16,000 X 1/12 = 1383 lb. 
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MAXIMUM LEVEL FLIGHT MACH NUMBER 
MAXIMUM THRUST 


Model: _ F105D 
engine: _—~*S75-P-19W 
fuel grode: JP-4 
fuel density: 6.5 LB/GAL 


Maximum level flight Mach Numbers will be data date: __1_ FEB. 1963 
significantly conservative if date basis: FLIGHT TEST 


a number 
of 20 is used for clean aircraft [947] C/W. 
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GROSS WEIGHT — 1000 LB 


TEMPERATURE DEVIATION 
FROM STANDARD DAY 


Seo Sess 


+4444 


Coon Continuous operation with Maximum 
to > Thrust is limited to 15 minutes. 


MACH NUMBER a TIME — MINUTES 
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Model: F-105D 
engine: 4J75-P-19W 
fuel grode: JP-4 
fuel density: 6.5 LB/GAL MAXIMUM LEVEL FLIGHT MACH NUMBER 
dota date: 1 FEB. 1963 MILITARY THRUST 
data basis: FLIGHT TEST Maximum level flight Mach Numbers will be 


significantly conservative if a drag number 
of 20 is used for clean aircraft [947] C/W. 


GROSS WEIGHT — 1000 LB. 
Bag) vas — 3QNLILIV 
MACH NUMBER 


TEMPERATURE DEVIATION 
FROM STANDARD DAY 


HOTTER 
a ES aie cre PRs! ee ES 
aaah pao aoeue NOTE: ' 
- Continuous operation with Military 
j Thrust is limited to 30 minutes, 


os ease sews! 
ra Ce i STEW FO 
| 


PRESSURE ALTITUDE 
| a ew 


7 


MACH NUMBER 26 


TIME — MINUTES 


Figure A9-2 
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MAXIMUM CONTINUOUS THRUST: 
COMBAT ALLOWANCE: - | - 
STANDARD. DAY |---| -- 


aait: F105D eer 
engine: J75-P-19W 
fuel.grade: JP-4 

tuel density: 6.5 LA/GAL | | 
data date: 1 FEB. 1963 mes Pires 
dota basis: FUIGHT TEST |... 


MACH NUMBER 


i it 


Maximum level flight Mach Numbers will be ees 
significantly conservative if a ot number |. 
of 20 is = for clean aircraft (94 iW. bo 


TIME — MINUTES 


eke Gye Bs 
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PART 10 MISSION PLANNING 


INTRODUCTION. 


The scope of mission planning can be enhanced 
through the drag count concept, since all combat 
missions can be computed for any possible combin- 
ation of store loadings. Therefore, a thorough 
knowledge of the methods of using these charts 
can be an important tool in flight operations. By 
actually working through a precise combat mission, 
a more thorough understanding of the applicable 
charts will be attained. Figures A10-1 through 
A10-4 show the use of the performance charts for 
a number of specific missions, 


RULES OF THUMB. 


As an additional guide to Mission Planning, the fol- 
lowing rules of thumb for range variation due to 
fuel loading, cruise altitude and low altitude dash 
are offered, It should be noted that these are very 
rough estimates to enable the mission planner to 
determine the approximate configuration and flight 
plan required to complete a given mission. Large 
variations from these estimates occur for differences 
in Drag, Aircraft Weight, Combat Allowances, High 
Speed Runs, Altitudes flown, Weather Conditions, 
etc. Once the rules of thumb have been applied to 
give an order of magnitude, a precise mission cal- 
culation must be performed to determine the 
actual radius or range values. The use of these 
approximations and some of the variation from 
actual mission computations are illustrated in the 
precise mission planning sections. 


1. Approximate Radius of Action for Fuel. 
Genera! Profile 


High Low 

Altitude Altitude Lo-Hi 

Fuel Loading N.Mi, __N.Mi. N.Mi. 
Normal Internal 220 110 155 
Add for Bomb Bay Tank 130 _65 90 
Full Internal 350 175 245 
*Add for Wing Tanks (2) 300 150 210 
*Add for 650 Gal CL 200 100 140 

*Dropped when empty 


2. Approximate Trade-Off of Low Altitude Cruise 
For High. 


One and a half to two nautical miles of high altitude 
cruise range can be achieved for every nautical mile 
of low altitude cruise range. 


EXAMPLE: 


Problem: 425 NMi has been established for a Lo- 

Lo cruise radius of action for a particular configura- 
tion and profile. In order to attack a target 500 NMi 
from base and return, how many miles must be flown 
at high altitude? (Hi-Lo-Lo-Hi). 


Estimate: One hundred nautical miles of low altitude 
cruise is equivalent to approximately 175 miles at 
high altitude. Therefore, reduce lo-lo portion by 
100 NMi radius of action and substitute 175 NMi 
of hi-hi radius. 


Total Radius of Action: 425 - 100 = 325 Lo-Lo 
+175 Hi-Hi = 500 NMi Estimated R/A 


3. Approximate Trade-Off of Low Altitude Cruise 
For Low Altitude Dash. 


The trade-off of cruise for dash at low altitude de- 
pends large on configurations and speeds. However, 
the following is a broad generalization of the effect 
of substituting non-afterburning dash at low altitude 
for low altitude cruise: Allow 2/3 of a nautical mile 
in dash for every nautical mile in cruise. 


EXAMPLE: 
Problem: What would the Hi-Lo-Lo-Hi radius of 
action shown above become if the low portions 


were flown at 0.9 Mach number at Sea Level? 


Estimate: 325 Lo-Lo cruise x 2/3 = 217 Lo-Lo 
dash at 0.9 M. 


Total Radius of Action: 217 Lo-Lo at 0.9M 
+ 175 Hi-Hi = 392 NMi Estimated R/A 
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Hi-Lo-Lo-Hi Mission (Sample Problem 1) 
Initial Config: Clean + 650 Gal. Tank (centerline) 


+ (2)450 Gal Tanks + Internal Store 
RETURN 


@ avs and 
Deliver Store 


Dive and 


Jettison Tanks 


200 300 400 500 
DISTANCE -- NAUT. MILES 
Take-off Gross Wt. = 48880 lb. 650 gal tank 347 Ib. Stores 
Total Fuel - 2710 Gal, = 17615 lb. 450 gal. tanks 658 Ib. Jettisoned 
Water for T.O. = 300 lb Internal Store 2000 lb 


Config. Leg Sum Alt. at 
a es dc 
it) 0 


0 


Initial Configuration 


Taxi, Take-Off and me oS 0:01 
Accelerate to Climp Speed* 


Military Thrust Climb to fi O:11 
Initial Cruise-Climb Alt. 


Cruise-Climb 
Jdettison Centerline Tank 


Cruise-Climb 
Combat Descent to 8. L. 
Dash-In at 0.9 M at S.L. 


Labs Maneuver and 
Deliver Store 


Dive (30°) to S.L, and 
dettison Wing Tanks 


Dash-Out at 0.9M at S. L. 


Military Thrust Climb to 
initial Return CR-CL Alt. 


Cruise Climb 


Maximum Range Descent 
to 8.1L. 


*Reduce Weight 300 Lh. for Water 


Figure A10-1 
A10-2 


SAMPLE PROBLEM I: H!I-LO-LO-HI MISSION PLAN 
Mission Rules: 


A combat mission is to be flown at long range 
speeds and altitudes, carrying drop tanks and an in- 
ternal store. Within 100 nautical miles of the target, 
a run-in is to be performed at tree top level at 0.9 
Mach number, and the store delivered at the top of 
a LABS Maneuver. After a 30° dive from the re- 
covery altitude, run back 100 nautical miles from 
target. The drop tanks are to be jettisoned when 
empty. Prepare a flight plan for a target 650 
nautical miles from the air base. 


Weather Conditions: 
Standard Day, no wind. 
Configuration: [947] N/C/W 


Clean + 650 gallon tank (centerline) + (2) 450 gal- 
lon tanks (inboard) + internal store. 


Weights: (figure Al - 5). 


Clean Aircraft without B/B/ tank..... 35,500 LB 
(7540 LB fuel) 

650 gal tank (centerline) ........... 347 LB 
(2) 450 GAIGARES ice sie somes ve we Wisi 658 LB 
External fuel 

(650 + 900 GAL = 4225 + 5850 LB) 10,075 LB 
Tatar BIOSS” 60605 co Keawss Ho Zax 2,000 LB 
Water for Take-Off ....-.....-5+4, 300 LB 
Take-Off Gross Weight ............. 48,880 LB 
Total fuel on board (7540 + 10,075) 17,615 LB 


Computation: 

Step 1. Take-Off. 

Assume that 1500 pounds of fuel, one minute and 
300 pounds of water are used for take-off and ac- 


celeration to climb speed. 


Gross weight after take-off 


(48,880 - 1500 - 300) ............. 47,080 LB 
WHEE EREDSCG onion. 439 3s acesmaewiainns on 1.0 MIN 
Fuel Remaining (17,615 - 1500)..... 16,115 LB 


T.O. 1F-105D-1 


Step 2. Military Thrust Climb to Cruise-Climb 
Altitude. 


A. From figure Al-5 determine the initial con- 


figuration drag index. 

650 GAL tank (centerline) ..... 24 

(2) 450 GAL tanks (inboard) ... 28 

Initial Configuration Drag Index , 62 
Note 


Configuration Drag Index changes 
whenever external tanks, bombs 
and/or pylons are jettisoned. 


B. From figure A3-6 read 


RS eo SS Ee ee rere 1680 LB 
2. Distance Covered ...........5- 84 NMi 
a. TIME IAPSOO: cca bs shewieG om 6 10 MIN 


C.1. Final Gross Weight (47,080 - 1680) 45.400 LB 


2. Fuel Remaining (16,115 - 1680). 14,485 LB 

D. To determine the level-off altitude at the end 
of climb, enter “Optimum Cruise Altitude” 
Chart, Figure A3-7, at a gross weight of 45,400 
LB (step 2-C-1) and Configuration Drag Index 
52 and read the initial eruise-climb altitude = 
29,600 FT. 


Step 3. Outboard Cruise (first leg). 


A. Use figure A4-8 for Cruise-Climb Perfor- 
mance, 


1. Cruise with fuel remaining in centerline 
tank (4225 - 1500-1680) ..... 1045 LB 


2, Compute Average Gross Weight 


45,400 ~(1045< 2) ........... 44,878 LB 


3. From figure A4-3 “Optimum Cruise 
Altitude” read altitude at 
the average gross weight during 
CONES soci sae DF Sanrwraia’ od 30,000 FT 


A10-3 
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4. 


From figure Al-10, read Standard 
Day temperature at 30,000 ft 


TRORGUTE'SILNMGO” oni ois nancies iad -44.4°C 
. From figure A4-3 Mach number 

FOR CEUASE ics ienerecorsinks maressctein 19 ami 0.88 M 

ERO CO-CRURG 5.65 00 05 ie'8.2% os KO 11.4 MIN 
Crise distance: 4 is aise vs oe fas 97 NMi 


. Final Gross Weight (45,000 - 1045) 44,355 LB 


. Fuel Remaining (14,435 - 1045) . . 13,390 LB 


Jettison Centerline Tank 


. Final Gross Weight (44,355 - 347) 44,008 LB 
. New Configuration Drag Index 
(figure Al-5 (2) 450 GAL tanks , 28 


Step 4. Outboard Cruise (2nd leg) 


A. 


- 


Determine outboard cruise distance. Since the 
flight plan calls for a radius of action of 650 
nautical miles and the outboard distance is a 
combination of climb, cruise, descent and dash 
100 NMi at Sea Level, estimate the descent 
distance. 


. Estimate a weight at start of descent as: 

Final Gross Weight after centerline 

tank is jettisoned .............. 44,008 LB 
. Configuration Drag Index ...... 28 
. From figure A4-3 “Optimum Cruise 

Altitude” read final cruise climb 

BIMGEGS:  opipctupsiesvs epies Baers 31,000 FT 
. From figure A7-2 distance to 

CRSCONG) Sok n.05 Sees ceases 46 NMi 
. Compute cruise distance remaining 

(650 -84 - 97 - 46 - 100) 323 NMi 


Use figure A4-3 for Cruise-climb performance. 


. Estimate fuel used to cruise 


SBS NMA: sis asimsirase oe vs Gwe Mo 


A104 


. Compute estimated average gross 


weight 44,008 - (2000+2) 43,008 LB 


aan oie 


. From figure A4-3 “Optimum Cruise 


Altitude”’ read altitude for the aver- 


age gross weight during cruise ... 31,500 FT 
. From figure Al-10 read Standard 

Day Temperature at 31.500 FT 

pressure altitude ............. -47.4°C 
. From figure A4-3 

Fuel used to cruise 323 NMi 3100 LB 


Since the estimated fuel does not equal 
the computed fuel 


. Re-estimate average gross weight: 


44,008 - (3100+2) 42,458 LB 


Spe, de, Bh ensue 


. Re-read average cruise altitude from 


Tigire ASS asi as cetece maw 31,750 FT 
. Read Standard Day Temperature 

at 31,750 ft pressure altitude ... -47.9°C 
. From figure A4-3- 

Fuel used to cruise 323 NMi 3100 LB 
. Mach number for cruise ....... 0.89 M 
o MANE CO CPUIBG oii. osc we wai 37.5 MIN 


. Fina! Gross Weight (44,008 - 3100) 40,908 LB 
. Fuel Remaining (13,390 - 3100). 10,290 LB 


. From figure A4-3 “Optimum 


Cruise Altitude”’, final cruise 


altitude 32,400 FT 


ee 


Step 5. Combat Descent to Sea Level (0.9 Mach or 


400 KCAS whichever is less) 


A. From figure A7-2 


1. Distance to descent ............ 46 NMi 
2. Fuel used in descent .......... 115 LB 
3. Time elapsed in descent ........ 5.8 MIN 


4, Final gross weight (40,908-115) 40,793 LB 


5. Fuel remaining (10,290 - 115)....10,175 LB 


B. Since the combat descent distance of step 5 is 
the same as that estimated in step 4, the mis- 
sion can be continued into the next step. How- 
ever, if the descent distance of step 5 varied 
from the estimate of step 4, then the last leg 
of the cruise portion would be changed by 
the same increment. 


Step 6. Dash-In (100 Nautical Miles at 0.9 Mach 
number) 


A. Estimate the fuel used for 100 nautical mile 
run in 


1. Estimate dash fuel (fuel remaining in wing 


tanks) 5850 - 3100-115) ...... 2635 LB 
2. Estimate Average Gross Weight: 

40,793 - (26352) 2... nc wewens 39,475 LB 
3. Ambient Temperature at S.L. 

(figure: At-10) . sasicsiek am caves s 15°C 
4. From figure A4-4 read true airspeed 

at 0.9 Mach number at 15°C 595 KN 
5. From figure A4-4 read fuel 

GOR caine hoe iso, susie 14,000 LB/HR 
6. Compute time required to dash 

100 NMi (Dist + Speed = Time) 

LODE GIS): Gas iavie wi oie eres 0.168 HR 
7. Compute fuel required (fuel flow x 

time) 14,000 x 0.168 .......... 2350 LB 


B. Since the estimated fuel does not equal the 
computed fuel 


1. Re-estimate average gross weight 


40,793 -(2850= 2) ....cesaue 39,618 LB 
2. Read fuel flow from 
THO ASS oii 5H Selanne 14,000 LB/HR 


3. Since time and fuel flow have not changed, 
steps 6A6 and 7 do not have to be re-done 


4, Time in minutes 
(0.168 HR x 60 MIN/HR........ 10.1 MIN 


5. Final gross weight (40,793-2350). . 38,443 LB 
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6. Fuel remaining (10,175 - 2350) .. 7825 LB 
Step 7. Labs Maneuver (Bomb Delivery) 

Allow approximately 250 pounds of fuel and one 
minute, with recovery at 12.000 FT for this 
maneuver. 


1. Final gross weight 


(38,443 - 250 - 2000*) ....... 36,193 LB 
2. Fuel remaining (7825 - 250) 7575 LB 
Ge IIS CLAIMS cosexce: vse ew dinen: taoi 1 MIN 


Step 8. Perform a 30° Dive to Sea Level and Jetti- 
son the (2) 450 gallon tanks. 


A. Allow approximately 80 pounds of fuel and 
half a minute for this maneuver 


1. Final Gross Weight 


(36,193 - 658* - 80) ......... 35,455 LB 
2. Fuel remaining (7575 - 80) ..... 7495 LB 
3. Time Elapsed .. 2. 2.220 es cee 0.5 MIN 


*Weight of tanks 


B. From figure Al-5, new Configuration Drag 
Index for the clean Aircraft = 0 


Step 9. Dash-Out (100 Nautical Miles at 0.9 Mach 
number) 


A. Use figure A4-4 for Dash Performance 


1. Estimate dash fuel ............ 2350 LB 
2. Estimate average gross weight: 

35,455 — (2850+ 2) os. canes es 34,280 LB 
3. Ambient temperature at S.L. 15°C 


4. From figure A4-4 read true airspeed at 


OO MACKSIS CC  .ccanseonwsd 595 Knots 
5. From figure A4-4 read fuel 
GIGS iss ccs ore aaa eae S 12,070 LB/HR. 


6. Compute time required to dash 100 
NMi (dist + speed = time)(100+595) 0.168 HR 


7. Compute fuel required (fuel flow x 


time) 12,070 x 168) 2028 LB 


a 
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B. Since the estimated fuel does not equal the 
computed fuel, 


1. Re-estimate average gross weight 
85 455 = (2OZ8'> 2). ccc erne dans 34,441 LB 


2. Read fuel flow.........-.. 12.070 LB/HR 


3. Since time and fuel flow have not changed, 
steps 9A6 and 7 do not have to be re-done 


4, Time in minutes 
(0.168 HR x 60 MIN/HR) ..... 10.1 MIN 


5. Final gross weight (35,455-2028) 33,427 LB 
6. Fuel remaining (7495 - 2028) ... 5467 LB 


Step 10. Military Thrust Climb to Return-Cruise- 
Climb Altitude 


A. From figure A3-5 read the climb performance 


SEE ANS essa Shia Sas nd 920 LB 
Distance covered ............-. 53 NMi 
Time elapsed. ..2 2 case ce wien 6 MIN 


1. Final Gross weight (33.427-920) 32,507 LB 
2. Fuel remaining (5467-920) ... 4547 LB 
Step 11. Determine return Cruise Distance 
A. Since the return distance must equal 650 NMi 
including return dash, climb, cruise and descent, 
estimate a descent distance 
1. Estimate a weight at start of descent 
as: (Weight at end of climb + empty 
weight) + 2(32,507 + 27,960)+2 30,234 LB 
2. From figure A4-3 “Optimum Cruise 
Altitude”’ read final cruise-climb alti- 


tude based on Estimated Weight . 39,100 FT 


3. From figure A7-1 read descent 
WISEARCR sige drip Sawemnatsaace 86 NMi 


4, Compute cruise distance 
(650 - 100 -53-86) .,....... 411 NMi 


B. Use figure A4-3 for cruise-climb performance 


410-6 


_ 


~ 


. Estimate fuel used to cruise 


RE INNON ens S tone fprate, aed 3000 LB 


. Compute average gross weight: 


$2,607 =(8000= 2) .....0..5. 31,007 LB 


From figure A4-3 “Optimum 
Cruise Altitude” read the altitude 
for the average gross weight during 


CRISS: 5 iei inmost ee WER Ee ooh 38,600 FT 
. From figure A1-10 read Standard 

Day temperature at 38,600 FT 

pressure altitude ............. -56.5°C 
. From figure A4-3 fuel used to 


Oriise SUA NMEE aiaie aie is gue wanes 2640 LB 


Since the estimated fuel does not equal the cor 
puted fuel 


. Re-estimate average gross weight 

82,507 -(2640=2) 2.4.6. ews 31,187 LB 
. Re-read average cruise altitude from 

PIT OLAGS: % 2ep ahi. dete. ore sen 38,500 FT 
. Read temperature at 38,500 FT 

pressurealtitudé 2. ca vee cucu wn -56.5°C 
. From figure A4-3 fuel used to 

ers 422 NME gu ce gets ns na 2640 LB 
. Mach number for cruise ....... 0,895 M 
b PENG LOOP OCS 5 ice Ss ees. a axe 48.5 MIN 
. Final gross weight 

(22,507 — 2640) oy cccu Ge vues 29,867 LB 
. Fuel remaining (4547 - 2640)... 1907 LB 
. From figure A4-3 “Optimum Cruise 


Altitude” read final cruise 
CURT): | i o-oo. ee 39,250 FT 


Step 12. Maximum Range Descent 


A. From figure A7-1 read distance to 


GESCENE nic e.a sre mSeuasiompamee 86 NMi 


Note: Since the descent distance of step 114A is the 


same as that used in step 12A, the mission 
can be continued. 


1, From figure A7-1 
fuel used to descend .......... 274 LB 


2. Fime elapsed in descent ........ 1.45 MIN 
3. Final Gross Weight (29,867-274). . 29,593 LB 


4. Fuel remaining (1907 ~ 274) .... 1633 LB 


Steps 13. Summary of Performance 
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2HR + 38 MIN 


Fuel remaining for landing reserve .. 1633 LB 
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Lo-Lo-Hi Mission 
PRESS (Sample Problem II) 


ALT. Initial Config: Clean + 650 Gal. Tank (centerline) 
1000 FT. + (2)450 Gal. Tanks + (2}M-117 750 Ib. bombs 


308 400 500 
DISTANCE -- NAUT. MILES 
Take-Off Gross Wt. = 51442 lb. 650 gal. tank 347 |b. 
Total Fuel = 3100 Gal. = 20150 Ib. 450 gal. tanks 658 Ib. Jettisoned 
Water for T.0, = 300 lb. Bombs and Pylons 1862 Ib. 


Config - Leg Sum : 
ee ies wig | 
a OO 


Initial Condition 


Taxi, Take-off and 
Accelerate tc Cruise Speed* 


Outbound Cruise (Use Center- 
line Fank) 

dettison Centerline Tank 
Outbound Cruise 

(Use Wing Tanks) 

Jettison Wing Tanks, 
Outbound Cruise 

Dash at §.L. at 0.0 Mach 


Lay Down Delivery of Bombs 


Military Thrust Climb 
ta 35,000 Ft. 


Return Cruise 


Maximum Range Descent 
to § L. 


*Reduce Weight 300 Lb. for Water 
**Step ‘tof Mission Plan is: Summary of Performance at Target 


Figure A10-2 
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SAMPLE PROBLEM II: LO-LO-HI MISSION PLAN 
Mission Rules: 


A combat mission is to be flown at long range cruise 
speeds, at tree top level to the target, returning at 
35,000 feet, carrying drop tanks and two externally 
mounted M-117 750 pound bombs. Within 50 nau- 
tical miles of target a dash-in is to be performed at 
0.9 Mach and the bombs released in a lay-down 
delivery. A minimum 1000 pound landing fuel 
reserve is required. The drop tanks are to be jetti- 
soned when empty. Prepare a flight plan for a tar- 
get 680 nautical miles from air base. 


Weather Conditions: 


An average 10°C colder than Standard Day with 
prevailing tailwinds of 20 knots. 


Take-Off Configuration: [947] N/C/W 

Clean + 650 gal tank (centerline) + (2) 450 gal 
tanks (inboard) + (2) M-117 750 lb bombs 
(outboard). 

Weights: Figure Al-5 


Clean aircraft with full B/B tanks 


(10;075.1b fuel) «oa saree aw a Hers 38,200 LB 
Centerline Tank ...........+...4. 347 LB 
We Ss ios 5 dw asscoinvevepneice cere 658 LB 
External fuel 
(650 gal + 900 gal = 4225 Ib 
POSHOID) sieiaierwvanws wees 10.075 LB 
(2) M117 750 lb bombs (799 x 2) 1598 LB 
(2) Universal Outboard Pylons 

CTSA SY cimnrareieie'ere waprata ons 264 LB 
Water for take-off ............. 300 LB 
Take-off gross weight .......-... 51,442 LB 

Computation: 


Step 1. Take-Off 


Assume that 1500 lb of fuel, one minute and 300 
lb of water are used for take-off and acceleration 
to cruise speed 
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Gross Weight After Take-Off 

(51,442 -24_0-300)........... 49,642 LB 
Tine lapsed: awksowesere sana 1.0 MIN 
Fuel Remaining (20,150 - 1500)... 18,650 LB 


Step 2. Outboard Cruise (first leg) 


A. From figure Al-5 determine the Initial Con- 
figuration Drag Index. 


(1) 650 gal tank (centerline)....... 24 
(2) 450 gal tank (inboard) ....... 28 


(2) M-117 750 lb bombs (outboard) 
in presence of inb’d tanks ..... 32 


Initial Configuration Drag Index 84 
Note 
Configuration Drag Index changes 
whenever external tanks, bombs 
and/or pylons are jettisoned. 


B. Use figure A4-2 for Cruise Performance. 


1. Cruise with fuel remaining in centerline 


tank (4225 - 1500) ........... 2725 LB 
2. Compute Average Gross Weight: 

49, G42 (272522) oe ce cine ere eis 48,280 LB 
3. Read Standard Day Temperature 

at Sea Level Pressure Altitude 

from Standard Atmosphere Table 

(fits AD-EO) sis. on 6:e'4 ve sersic +15°C 
4. Compute ambient Temperature 

CP SIR oo recente wn wares +5°C 
5. From figure A4-2 read 

a. Cruise Distance 

(including effect of tailwind) ... 143 NMi 

b. Mach number for cruise ....... 0.6 M 

c. Tims to ettiee: oso ens ca eeses 21.0 MIN 
6. Final Gross Weight 

(49,642 - 2725) 6. cece ee eee 46,917 LB 
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(18:650 — 2725) «os css os aoe 15,925 LB 
C. Jettison Centerline Tank 
1. Final Gross Weight 
(45-02% SSAT) x sre avaw ee xy wes 46,570 LB 
2. New Configuration Drag Index 
(figure Al-5) 
(2) 450 gal tanks (inboard) ..... 28 
(2) M-117 750 lb bombs (outboard) 
in presence of inboard tanks . 32 
Configuration Drag Index = 60 
Step 38. Outbound Cruise (second leg) 
A. Cruise with Wing Tank Fuel 
L, Fuel Used to cruise: 1.20: vee 5850 LB 
2. Compute Average Gross Weight: 
46,570 -(5850+2) .......6.. 43,645 LB 
3. Ambient Temperature 
(computed in Step 2-B-4) ...... +5°C 
4, From figure A4-2 read: 
a. Cruise distance 336 NMi 
b. Mach number for cruise 0.59 M 
c. Time to cruise 50.0 MIN 
5. Final Gross Weight 
(46,570 ~B5S50) on ccccwssaers 40,720 LB 
6, Fuel Remaining (15,925 -5850) 10,075 LB 


7. Fuel Remaining 


Jettison Wing Tanks 
1. Final Gross Weight (40,720 - 658) 40,062 LB 


2. New Configuration Drag Index 
(figure A1-5) 


(2) M-117 750 lb bombs (out- 
board) not in presence of inboard 
tanks 


Pe ee ee ee 
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Step 4. Outboard Cruise (third leg) 


A. 


B. 


Flight plan requires 680 nautical mile radius 
of which 50 nautical miles (outbound) is dash 
at 0.9 Mach. Thus far, 479 nautical miles have 
been computed. The remaining outbound 
cruise is therefore 


{850 ~ 47060) oon cs es aas 151 NMi 
1. Estimate fuel required .......... 2000 LB 
2. Estimate Average Gross Weight 

40,062 —(2000 = 2)). 0... cece 39,062 LB 
3. Ambient Temperature 

(computed in Step 2-B-4) +5°C 
4. From figure A4-2 for a 151 NMi 

cruise read: Fuel Used......... 2310 LB 


Since the estimated fuel does not equal the com- 
puted fuel 


1. Re-estimate Average Gross Weight 


40,062 - (2310+ 2)........... 38,907 LB 


2. Ambient Temperature +§°C 


3. From figure A4-2 for a 151 NMi cruise read: 


ii, FUG) WIE. 2 tie ea eea woman's 2310 LB 

b. Mach number for cruise ..... 0.58 M 

Cs “EEO TO CRUISE is esis ose Grae 23.0 MIN 
4. Final Gross Weight (40,062 - 

SS; A oc eee 37,752 LB 
5. Fuel Remaining (10,075 - 2310). T7765 LB 


Step 5. Dash at Sea Level at 0.9 Mach number for 
50 Nautical Miles 


A. 


Since figure A4-4 is entered at average gross 
weight, estimate the fuel used for 50 nautical 
mile run-in. 


1. Estimate dash fuel .......... 1500 LB 
2. Estimate Average Gross Weight 
87752 = (1600 F Bcica-ecnye aces 37,002 LB 


3. Ambient Temperature 
(see Step 2-B-4)  ...,...... +5°C 


4. From figure A4-4 read True 
Airspeed at 0.9 Mach number 
St IEG costes ee wees « 585 Knots 


5. From figure A4-4 read: 
PRC LIOW oss. 0s Gesiwianis 4 13,400 LB/HR 


6. Compute ground speed = True 
Airspeed + Tailwind (585 + 20), 605 Knots 


7. Compute time required to dash 


50 NMi: Distance + Ground Speed = 
(S04 GOB)S 2s ch awves aes 0.083 HR 


8. Compute fuel required = fuel flow x 
time (13,400 x 0.083) ...... 1110 LB 


B. Since the estimated fuel does not equal the com- 
puted fuel 


1. Re-estimate Average Gross Weight: 
87,752 = (1110+ 2)........ 37,197 LB 


2. Ambient Temperature +5°C 
3. From figure A4-4 True Airspeed 585 Knots 
4. From figure A4-4 fuel flow ., .13,400 LB/HR 
5. Since True Airspeed and Fuel Flow 

have not changed, Steps 5A6 thru 

8 do not have to be redone. 


6. Time required for dash 0.083 hr, x 
CORN i eies ec esas te Rd 5.0 MIN 


7. Final Gross Weight (37,752 - 1110) 36,642 LB 


8. Fuel Remaining (7765 - 1110) 6655 LB 
Step 6. Deliver Bombs 


A. Assume 280 Ib of fuel and one minute of time 
for a lay-down delivery. 


1. Final Gross Weight 


(36,642 - 280 -1862*) ... 34,500 LB 

2. Time Elapsed ........., 1 MIN 

3. Fuel Remaining (6655 ~— 280) 6375 
*Weight of bombs and pylons. 
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B. New Configuration Drag Index from figure Al-5 
for clean aircraft = 0. 


Step 7. Summary of Performance at Target 


1. Aircraft Gross Weight ....... 34,500 LB 

A MOCURGMMANNE 5 sosGas 352 6875 LB 

3. Distance Covered ........... 680 NMi 

4. Time Elapsed ...........-- 1 HR 41 MIN 

5. Configuration Drag Index ... 0 
Note 


For return, assume no change in 
weather conditions; therefore, the 
20 knot wind is now a headwind. 

Step 8. Military Thrust Climb to 35,000 feet 


A. From figure A3-3 


es a. rey eee ee ee 790 LB 

2. Distance Covered ..........-. 41 NMi 

&. Time Elapsed ..c5i vecwtsiass 4,7 MIN 
Note 


Climb charts include effect of average 
Ambient Temperature. Effect of wind 
can be considered negligible. 
B.1. Final Gross Weight (34,500 - 790) 383,710 LB 
2. Fuel Remaining (6375 - 790) . . 5585 LB 
Step 9. Return Cruise 
A. Determine Return Cruise Distance. Since re- 
turn distance must equal 680 nautical miles 
including climb, cruise and descent, estimate 
a descent distance 
1. Estimate a weight at start of descent. as: 


(Weight at end of cimb + Empty Weight) 
+ 2 (33,710 + 28,125) + 2= 30,918 LB 


2. From figure A7-1, 
distance to descend .......... 74 NMi 
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3. Cruise distance required b. Mach number for cruise ...... 0.893 M 
(G80 SGU 74) oy beeen viantiew 565 NMi 


6. "FIG CO RRWSE ons ccecopeiares 0 5 70 MIN 
B. Fora cruise of 565 NMi at 35,000 feet 


4. Final Gross Weight (33,710 - 


1, Estimate fuel required . ........ 3000 LB SEGO) secisciy See eH SaereTe He 29,810 LB 
2. Estimate Average Gross Weight 5. Fuel Remaining (5585 - 3900) .. 1685 LB 
83,710 - (3000+ 2), 2 nes eens 32,210 LB 


Step 10. Maximum Range Descent 
3. Read Standard Day Temperature at 35,000 


feet pressure altitude from Standard Atmos- A. From figure A7-1 
phere Table (figure A1-10) ...... -54.34°C 
1. Distance to descend ............ 74 NMi 
4. Compute Ambient Temperature (Since distance to descend (74 NMi) 
CBA) csrviarsice pa 0s wad ue od -64°C is the same as estimated in Step 9A, 


Mission can be continued) 


cruise 565 miles .............- 3950 LB 2. Fuel used indescent .........- 250 LB 
C. Since the estimated fuel does not equal the 3. Time elapsed in descent ........ 13 MIN 
computed fuel 


4. Final Gross Weight (29,810-250). . 29,560 LB 
1. Re-estimate average gross weight: 


$3,710 —(8952< 2) civ cicasionsse 31,735 LB 5. Fuel Remaining (1685 - 250) .... 1485 LB 
2. Ambient Temperature Summary: Total Mission Performance 
(sameiar FB) 5 cs wialisu@ aire -64°C 
1. RaGgias OPACHON cs. 6 cease oasis 680 NMi 
3. From figure A4-2 for a 565 NMi 
eruise read: 2. Total Mission Time ........ 3 HRS 9 MIN 
Gis POE AMGCE i555 5 5 bisteraveranb too aters 3900 LB 8. Fuel Remaining (or Reserve) .... 14385 LB 
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Hi- Lo- Hi-Mission (Sample Problem II) 


Initial Config: Clean + 650 Gal. Tank (centerline) 
+(2) 450 Gal Tanks + (2)M-117 750 Ib. bombs 


RETURN 


OUTBOUND , 


DELIVER 
BOMBS 


<@~ 


200 300 400 500 600 700 
DISTANCE -- NAUT. MILES 


Take-off Gross Wt. = 51442 lb. 650 gal tank 347 Ib 
Stores 


Total Fuel = 3100 Gal. = 20150 lb = 450 gal. tanks 658 lb. 
Jettisoned 


Water for T.O. = 300 lb. Bombs and Pylons 1862 lb. 


Final Les 
pening ma on are 
o Used Used Remaining Dist. 


Initial ——— 


Taxi, Take-off and 
Accelerate to Climb Speed* 


Military Thrust Climb 
to 25000 Ft. 


Cruise at 25000 Ft. 
Jettison 650 Gal Tank 


Cruise at 25000 Ft. 


Military Thrust Climb 
to 30000 Ft. 


Cruise at 30000 Ft. 
Jettison Wing Tanks 


Cruise at 30000 Ft. 

Combat Descent to S. L. 
Dash at 5. L, at 0.9 Mach 
Lay Down Delivery of Bombs 


Military Thrust Climb 
to 35000 Ft. 


Cruise at 35000 Ft. 


Maximum Range Descent to 
8..L. 


*Reduce Weight 300 Lb. for Water 


Figure A10-3 
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SAMPLE PROBLEM Ii}: HI-LO-HI MISSION PLAN 


A. 


Estimate Radius of Action based on Sample 
Problem Il. Sample Problem II was calculated 
as a Lo-Lo-Hi Mission requiring 680 NMi 
radius of action. To determine the increase 

in radius of action if the outbound cruise was 
accomplished at high constant altitude proceed 
as follows: 


Step 1, Use: Rule of Thumb Number II 


1.5 to 2 NMi range (high altitude) 
equals one NMi range (low altitude). 


Step 2. 


B. 


a. Outbound Cruise 
680 - 50 = 630 cruise at S.L. 
630 x 1.75 = 1130 cruise at high altitude 


b. 1103 cruise + 50 dash = 1153 NMi out- 
bound range 


¢. Return range (from Sample Problem I} 
= 680 NMi 


d. Total Range: 1153 + 680 = 1833 NMi 

e. Estimated Radius = 1833 + 2 = 916 NMi 
Note 

The 916 NMi Radius of Action is an 

Estimated Capability. A detailed 

flight plan must be computed to deter- 

mine the exact radius capability as 


follows: 


Check Radius of Action Estimate 


Step 1. Take-off: Same as Sample Problem II 


Final Gross Weight ........ 49,642 LB 
Fuel Remaining .......... 18,650 LB 
Configuration Drag Index .. 84 
Step 2. Military Climb to Altitude 
A. From figure A3-7 read Optimum 
Cruise Altitude ............ 26,000 FT 
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B. 


3. 


4. 


5. 


Note 


Since there is no significant difference 
in constant altitude cruise between 
25,000 and 26,000 FT, use 25,000 
feet as initial cruise altitude. 


From figure A3-4 read fuel and distance to 
climb from $.L. to 25,000 feet 


ARGU RSCR 5 6 in Surly oe Fae SP case 1650 LB 
Distance covered ...........5.. 63 NMi 
Time ClapseG: nasewsnsias iawn 9.0 MIN 


Final gross weight (49,642-1650) . 47,992 LB 


Fuel remaining (18,650-1650).... 17,000 LB 


Step 3. Outbound Cruise (First leg) 


A. 


Use figure A4-2 for Cruise Performance 


. Cruise with fuel remaining in centerline 


tank (4225 - 1500-1650) ...... 1075 LB 
. Compute Average Gross Weight 
BF 992 (LOTS = 2) issicis arasareaeyece 47,454 LB 


. Read Standard Day temperature at 25,000 

FT pressure altitude from Standard Atmos- 

phere Table (figure Al-10) ...... -34.53°C 
. Compute Ambient Temperature 

(BASS? LP YS. iciciaens comnais ~44.53°C 
. From figure A4-2 read 

a. Gruise distance .. 2.06 6.0 2s sas 88 NMi 

b. Mach number for cruise ...... 0.846 M 

Gs TEE TO. CRUISE. orc lew chev Gees 10.0 MIN 
. Final Gross Weight 

(27902-= TOTS). xcuinen ce cnaeas 46,917 LB 


. Fuel Remaining (17,000 ~ 1075) .. 15,925 LB 


Jettison Centerline Tank 


. Final Gross Weight (46,917 -347) . 46,570 LB 


2, New Configuration Drag Index figure A1-5 


(2) 450 gal tanks inboard ........... 28 
(2) M-117 750 Ib bombs 32 
(outb’d) in presence of 
inboard tanks 
Configuration Drag Index = 60 


Step 4, Outbound Cruise (Second leg) 


A. From figure A3-7 read optimum cruise 
MNES ssid sas es Ge yews owe 28,700 FT 


Note 


Since optimum altitude is below 30,000 
ft, continue cruising at 25,000 ft. 


B. Use figure A4-2 for Cruise Performance 


1. First Fuel increment 


(1/2 wing tank fuel)... 2.2.0.2... 2925 LB 
2. Compute Average Gross Weight 

46,570.—((2925:= 2). wi oe va ieee 45,107 LB 
3. Ambient Temperature 

(See:step SAA)... ss sierwaweees -44.5°C 
4, From figure A4-2 read 

a. Cruise distance.........++-. 265 NMi 

b. Mach number for cruise ..... 0.85 M 

G.. EMG LO'CTUISE se vis seis ara yi 5re 80.5 MIN 
5. Final Gross Weight 

(46,570 - 2925) gin sa sewcw wes 43,645 LB 
6. Fuel remaining 

(T5i925 - 2925) a is ca aces vs « 13,000 LB 

C. From figure A3-7 read optimum 
CVUIBE EMTS: one nce ecaornsieaine « 30,000 FT 


Note 


Since optimum cruise altitude is 30,000 
ft, climb to 30,000 ft before next cruise 
leg. 
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Step 5. Military Climb from 25,000 to 30,000 feet 


A. From figure A3-3 read 


1. Fuel used in climb (1370-1180).. 190LB 
2. Distance covered in climb (638-49) 14 NMi 
3. Time elapsed (7.6 - 5.6) ........ 2.0 MIN 
B. 1. Final Gross Weight 
(AB: GAB = 29D) oc. chai cte.o%: Hecate 43,455 LB 
2. Fuel Remaining 
CISOO = 190) osc 5 ss cisveniaw « 12,810 LB 


Step 6. Outbound Cruise (Second leg) 
A. Cruise out with remainder of wing tank fuel 


1, Cruise fuel 


(5850 - 2925-190) .......... 2735 LB 
2. Average Gross Weight 

43455 — {27385 FD) ick sey esa Here's 42,088 LB 
3. From figure A1-10 read standard 

day temperature at 30,000 ft .. -44.4°C 
4, Compute ambient temperature at 

30,000 (- 44.4° - 10°)........ -54.4°C 

5. From figure A4-2 read 

a. Cruise distance. ..........6.. 275 NMi 

b..Mach number for cruise ...... 0.870 M 

@ TRG TOCTIGC occ sie siereine das 31.5 MIN 
6. Final gross weight 

(43 ASS: ~ DTS) awisiaiiis ie aaraecw'e 40,720 LB 
7. Fuel remaining 

(EZ BIOMmMZISSY: rae ce cs owe aers 10,075 LB 

B. Jettison Wing Tanks 

1. Final Gross Weight 

C40 F LO — GBS) 6 iiss iciencie. sim suei'wieies 40,062 LB 


2. New Configuration Drag Index (figure A1-5) 
(2) M-117 750 lb bombs (outb’d) not in 
presence of inb’d tanks ........ 26 
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Step 7. Outbound Cruise (third leg) 


A. From figure A3-7 read optimum 
CLUISS GIT. cakes 63 ea creewne 33,000 FT 


Note 


Since Optimum Cruise Altitude is below 
35,000 ft, continue cruising at 30,000 ft 


B. Determine remainder of cruise distance 


Since Estimated Radius of Action is 916 
NMi, of which 705 NMi (63 + 88 + 265 
+ 14+ 275) has already been computed, 
approximately 211 NMi remain to reach 
the target. This 211 NMi will consist of 
cruise, descent and 50 NMi of dash. 
Since the radius is only approximate, 
the exact length of this leg is not 
significant, but would be 


approximately’. iis.s:<\s0ss0ie 0 100 NMi 
C. Foracruise of 100 NMi at 30,000 ft 

1. Estimate fuel required ......... 1000 LB 
2. Estimate Average Gross Weight 

40,062 - (1000+ 2) ..........4. 39,562 LB 
3. Ambient Temperature 

(See step 6A4).........52 eee -54.4°C 
4. From figure A4-2 read 

a. Cruise distance ........ 0008008 118 NMi 

b. Mach number for cruise ...... 0.878 M 

G. Time bo Cruise «occ on cceces 13.5 MIN 
5. Final Gross Weight 

40;062~1000)  .wnewei sve wees 39,062 LB 
6. Fuel remaining (10.075- 1000) .. 9075 LB 


Step 8. Combat Descent to Sea Level 
(0.9 Mach or 400 KCAS whichever is 
less) from figure A7-2. 


1. Distance to descend ...........- 43 NMi 
2. Fuel used in descent ......... 110 LB 
3. Time elapsed in descent ....... 5.4 MIN 
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4. Final gross weight 
(89,062 = FIG)... cress ie sx0reies we 38,952 LB 
5. Fuel remaining (9075 - 110) 8965 LB 


Step 9. Dash at Sea Level at 0.9 Mach number for 
50 nautical miles. 


A. Since a small difference in average gross weight 
will not significantly change the fuel flow at 
0.9 Mach at Sea Level, use data computed in 
Step 5 of Sample Problem II. 


L, Fae ee 655 hace ta va awa 1110 LB 
2. Time required fordash ....... 5.0 MIN 
3. Final gross weight 
(98,952 = 2240) access se esisome 37,842 LB 
4. Fuel remaining (8965 - 1110) .. 7855 LB 
Step 10. Deliver Bombs 
A. Same as step 6 of Sample II 
Mie CMO ROC sass iase stays auelaie lan auare awe 280 LB 
2. Timeelapsed 2.050038 cesses 1.0 MIN 
3. Final gross weight 
(37,842 - 280 - 1862*) ....... 35,700 LB 
4. Fuel remaining (7855 - 280) 7575 LB 
*Weight of bombs and pylons 
B. Summary of Performance at Target 
1. Aircraft Gross Weight ......... 35,700 LB 
2. Fuel remaining............... 7575 LB 
3. Distance Covered............-: 916 NMi 
4. Time Elapsed........... 1 HR 49 MIN 
5. Configuration Drag Index 
(figure Al-5)........ 0 


For return, assume no change in weather 
conditions; therefore, the 20 knot wind 
is now a headwind. 


Step 11. Military Thrust Climb to 35,000 feet 


A. 


B. 


From figure A3-3 
Oe er ee ee 820 LB 
2. Distance covered ..........5065 44 NMi 
Ry PRO CUDIED, se ciapie niacin iain ae 4.8 MIN 


Climb Charts include effect of average 
ambient temperature. Effect of wind 
can be considered negligible. 


1. Final gross weight 
Hg bs CE. 1) ar aes een 34,880 LB 


2. Fuel remaining (7575 - 820) 6755 LB 


Step 12. Return Cruise 


A.1. Allowing the same amount of fuel for de- 


scent and landing reserve as in Sample 
Problem I], fuel available for final cruise 


leg is (6755 - 250 -1435) ...... 5070 LB 
2. Compute Average Gross Weight 

34,880 —(5070 = 2) os os os te eee 32,345 LB 
3. From figure A1l-10, read Standard 

Day Temperature at 35,000 ft.... -64.34°C 
4. Compute Ambient Temperature 

(-64=40) <s~ es\ee046 en tees -64°C 
5. From figure A4-2 read 

cruise distance .......-4. eee eee 725 NMi 
6. THE tO CRORE 6 os ccemeaw we eee 89.0 MIN 
7. Final gross weight 

34:580:.-—5070) « snaeewe ieee 29,810 LB 
8, Fuel remaining 

{8758 <= FHOVO) saceiesmaeriwsarace-eerecs 1685 LB 


Step 13, Maximum Range Descent to Sea Level 


A. 


From figure A7-1 


1. Distance to descend............ 
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2. Fuel used to descend .,....... 250 LB 
Ui ESIOCIADEER ca cccwrminsineune 13.0 MIN 
4. Final gross weight 
ARIS b- cwrsie cw sence 29,560 LB 
5. Fuel remaining (1685 - 250) 1435 LB 
B. Total return distance 
CEA STZD FTE): acaeagowreraveees 843 NMi 
Step 14. Balance Mission 
A.1, Since outbound range is 916 NMi and 
return is 843, mission is out of balance 
bY (916 = BAB oc ics cineca 73 NMi 
2. Compute NMi/LB for.last outbound 
leg (118 NMi + 1000 Ib 
OF BAR yoias gacncans's oe 0.118 NMi/LB 
3. Compute NMi/LB for return cruise leg 
(725 NMi + 5070 LB 
GEICO sa 5,6 ee 2S Soe Ra 0.143 NMi/LB 
4, Fuel to be transferred from outbound 
to return leg = incremental range + (out- 
bound NMi/LB + return NMi/LB) or 
73 + (0.118 + 0.143) = 
WE AOE 5 ths tent isso GES 280 LB 
B. Change Outbound Cruise by 
LPO ROBIE  acanin ge wmiassnan -33 NMi 
2. Revised outbound range 
(ISS GO) es es veiw 24 OE See 883 NMi 
C. Change Return Cruise by 
LAZBO ROTI co cen es ees +40 NMi 
2. Revised return range 
CRASS GY onceess Gi Gis RW ae 883 NMi 
D. Revised Estimated Radius of 
ACHON™ ssieiass sie. ate bewos-ate iM 883 NMi 
Step 15. {fa precise mission plan is required, re- 


peat steps 7 through 12, adjusting 
cruise fuel as indicated in step 14. The 
resulting mission plan is shown as 
figure A10-3. 
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Lo-Hi Mission (Sample Problem IV) 
Initial Config: Clean + (2) 450 gal. tanks + internal store 


RETURN 


(9) Additional distance approximated as result of detailed 
flight plan for estimated radius of action 


Take-off Gross Wt. = 44308 Ib. 
Total Fuel = 2060 Gal. = 13390 Ib. 


DELIVER Water for T.Q. = 300 lb. 
STORE 


450 Gal Tanks 658 lb. Stores 
100 200 @® 300 400 _ Internal Store 2000 lb. { Jettisoned 


DISTANCE -- NAUT. MILES 
Estimated by rule of thumb 
Computed radius of action 


Initial Configuration 


| MIN. | HR: MIN,| N. MI. | 


«| Leg Sum Fuel Final Alt. at Leg 
Drag Fuel Fuel we _ = 
Used Used coin ae Time faa Ek: put 


Taxi, Take-off and 
Accelerate to Climb Speed* 


Cruise at Sea Level 
(Use Wing Tank Fuel) 
Jettison Wing Tanks 
Cruise at Sea Level 


Lay Down Delivery of Store 


Military Thrust Climb 
to 35000 Ft. 


Cruise at 35000 Ft. 


Maximum Range Descent 
to 8. L. 


Compute: Additional Distance 
Capability to have 2000 Lb. 1065 Lb | 
of Fuel Remaining 


737 x 0.067 = 49 N. Mi. 


328 x 0.150 = 49 N. ie Os DeABed Sains FV 


*Reduce Weight 300 Lb. for Water 
**Step 5 of Mission Plan is: Summary of Performance at Target 


Figure A10-4 
A10-18 


SAMPLE PROBLEM IV: LO-HI MISSION PLAN 

A combat radius to be flown at long range cruise 
speeds, at tree-top level to the target, returning at 
35,000 feet, carrying drop tanks and an internal 
store. Drop tanks are to be jettisoned when empty 
and the store released in a lay-down delivery. Pre- 
pare a flight plan to determine the maximum radius 
capability under these rules, retaining a 2000 pound 
landing fuel reserve, 

Weather Conditions. 

Standard Day, no wind. 

Take-Off Configuration [947] N/C/W 

Clean + (2) 450 gal tanks + internal store 

Weights: Figure Al-5 


Clean Aircraft without B/B tank 


CFU40 WGP DUE): 6am ace 63 Kaivies ane vs 35,500 LB 
(2) 460 gabtanks 2... 0 66 sciees oe ue 658 LB 
External Fuel (900 gal tanks) ...... 5850 LB 
THLCRHAUEUONO: bed oe Aeneas 2000 LB 
Water for Take-Off ...........50% 300 LB 
Take-Off Gross Weight...........- 44,308 LB 
Total Fuelon board ............ 13,390 LB 


Note 
To determine a radius of action for a 
set of given conditions proceed accord- 
ing to the following general outline: 


“A” Estimate radius of action by using 
“Rules of Thumb” 


“Br Compute a detailed flight plan for 
the estimated radius. 


“C” Adjust ““B” to obtain maximum 
radius of action. 


“A” Estimate Radius of Action from Rules of 
Thumb I Lo-Hi Mission 


Normal Internal Fuel ........ 155 NMi 
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Wing TRGES 3 on kiee sea ea 8 eee | 210 NMi 
Estimated R/A..........605- 365 NMi 
“B” Prepare Flight Plan for Estimated Radius 
Step 1, Take-Off 
Assume that 1500 pounds of fuel, one minute and 
300 pounds of water are used for take-off and 


acceleration to cruise speed: 


Gross Weight After Take-Off 
(44,308 - 1500-300) .......... 42,508 LB 


WHA IRCA s.9. a0 es RRO ee elas 1 MIN 
Fuel Remaining (13,390 - 1500)... . 11,890 LB 
Step 2. Outbound Cruise - (first leg) 


A. From figure Al-5 determine the initial con- 
figuration drag index 


(2):460 gal Tanks) o:5 wc ce wecsres os 28 
Note 

Configuration Drag Index changes when- 

ever external tanks, bombs and/or pylons 


are jettisoned. 


B. Use figure A4-2 for Cruise Performance at 
Sea Level 


1. Cruise with fuel remaining in 


wing tanks (5850-1500) ...... 4350 LB 
2. Compute Average Gross Weight 

42.508 ~ (4350 + 2). 6s as cc ewne 40,333 LB 
3. From figure A1-10 Standard Day 

Temperature at Sea Level pressure 

BUS ccpicverenave swede wa Rave.w8. +15°C 
4. From figure A4-2 

Mach number for cruise ........ 0.587 M 

TRG EO CRUISE ects ois oie see wiw wins ore 41.0 MIN 

OYUISS GIStABGE 0.60 cs-crewieninls os 265 NMi 
5. Final Gross Weight 

(42,508 ~ 4350) 2.2.0... 2 eae 38,158 LB 
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6. Fuel Remaining (11,890 - 43850).. 7540 LB 


C,  dJettison Wing Tanks 


1, Final Gross Weight 
(38158 = G58). ..0.. 0.0 ne ccce vis wee 37,500 LB 


2. New Configuration Drag Index 
(from figure A1-5) 
for the Clean Aircraft ......... 0 


Step 3. Outbound Cruise (Second Leg) 
A. Flight Plan requires an estimated 365 nauti- 


cal mile radius. Thus far 265 NMi have 
been computed, The remaining outbound 


cruise is therefore (865 - 265).... 100 NMi 
1, Estimate fuel used ............ 2000 LB 
2. Estimate average gross weight 

37,500 - (2000+ 2)...........- 36,500 LB 
3. Ambient Temperature 

(See. step 2-B-3) 26s ss ccwees +15°C 
4. From figure A4-2 read fuel used 

TOC TOGENME ce srevsseamvisirieeeks 1500 LB 


B. Since the estimated fuel does not equal the 
computed fuel 


1. Re-estimate Average Gross Weight 


37,500 = (1500+ 2).......0000- 386,750 LB 
2. Ambient Temperature 

(Same as step 3A-3).........065 +15°C 
3. From figure A4-2 for a 100 NMi 

cruise read 

Ri TOBE IO sacais wierbneeraceraleriecein 's 1500 LB 

b. Mach number for cruise ...... 0.583 M 

e; Time tO cruise: 9.5 ice, he ces os Ses 15.5 MIN 
4. Final Gross Weight 

(37,500 F500): ois vic ese see sin os 36,000 LB 
5, Fuel Remaining (7540 - 1500) 6040 LB 


Step 4. Deliver Store 


Assume 280 |b of fuel and 1 min of time for a 
lay-down delivery. 
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1. Final Gross Weight 


(36,000 - 280 - 2000*) ....... 33,720 LB 
2, Fuel Remaining (6040-280) ... 5760 LB 
Oi LUNE SASDORO. a575isiaso¥.e sie ee 1 MIN 
*Weight of Store 
Step 5. Summary at Target 
2, Buel Reman 666s bia. cede ax 5760 LB 
2. Distance Covered............. 365 NMi 
B, Time Hlapsed? caiccancciesicaswes 59 MIN 
4. Aircraft Gross Weight ......... 33,720 LB 
5. Configuration Drag Index ..... 0 


Step 6. Military Thrust Climb to Cruise Altitude 


A. From figure A3-3 


L. BUSUUSER: 2a tide iene es 820 LB 
2. Distance Covered..........-.. 46 NMi 
GS. FUDSBiSpse wees ca gs ee He 5.0 MIN 
4, Final Gross Weight 

(93,720 ~ B28)... ox 46 Hs 46 400K 32,900 LB 
5. Fuel Remaining (5760-820)... 4940 LB 


Step 7. Return Cruise 


A. Determine return cruise distance. Since re- 
turn distance must equal 365 NMi including 
climb, cruise and descent, estimate the de- 
scent distance. 


1. Estimate weight at start of descent as: 
(Weight at end of climb + Empty Weight + 
Fuel Reserve) + 2 (32,900 + 27,960 + 
BOO FAA) ax ecum. ceo ke Borers 31,430 LB 


2. From figure A7-1 read distance to de- 


scend from 35,000 ft ...... 74 NMi 
3. Compute Cruise Distance required 
(365 =-46 = 74) wives cwees 245 NMi 
B. Estimate fuel used to cruise 245 NMi. 
1, Estimate fuel used ........ 2000 LB 


2. Estimate Average Gross Weight 


32,900 - (2000+ 2)......6..00. 31,900 LB 


3. From figure A1-10 Standard Day 


Temperature at 35,000 ft 


pressure altitude ............-. ~54,3°C 
4. From figure A4-2 read fuel used 
to cruise 245 NMi_ ............ 1630 LB 


Since estimated fuel does not equal computed 
fuel 


1. Re-estimate Average Gross Weight 


32,900 — (1630 + 2)... 60s ee oe 32,085 LB 
2. Ambient Temperature 
(Same as step 7-B-3)  .......... ~54.3°C 
3. From figure A4-2 read 
Bs. POS GH a s56 sip epres pin cower 1630 LB 
b, Mach number for cruise ...... 0.895 M 
C. Tine 0 CIUi8R ccs os Sees 8 28.5 MIN 
4. Final Gross Weight 
(82;900 —TBSO) 260 sine os vie eenre 31,270 LB 
5. Fuel Remaining (4940 - 1630) 3310 LB 
Step 8. Maximum Range Descent 
A. From figure A7-1 read 
1. Distance to descend............ 74 NMi 


Note 


Descent distance was estimated in 
step 7A. Since the estimated distance 
equals the distance read in step 8, the 
mission can be continued. 

2. Fuel used to descend 245 LB 


3. Time to descend 12.8 MIN 


ee 


4, Final Gross Weight (31,270-245) . 31,025 LB 


5. 
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Fuel Remaining (8310 - 245) .... 3065 LB 


Note 


Initial Mission Rules stated that reserve 
fuel should equal 2000 Ib. The above 
flight plan accomplishes the estimated 
radius of 365 NMi with a fuel reserve 
of 3065 Ib. Therefore, adjust radius 
capability for the additional 1065 Ib of 
usable fuel, 


Step 9. Correct estimated Radius of Action as follows: 


A. 


To distribute the additional 1065 lb of fuel 


. Compute return cruise NMi/LB: 


(dist + fuel) = 245+ 1630 


{FrOM BtEP TB) =. oe sien one ecece 0.150 NMi/LB 


. Compute outbound cruise NMi/LB 


(for last leg): (dist + fuel) = 100 + 1500 
(from step 3) 0,067 NMi/LB 


ee 


. Compute additional distance if all 


additional fuel were used for return 
(fuel x NMi/LB) 


1065 x 0.150 = 160 NMi 


. Compute the additional outbound 


fuel needed to balance radius 
Incremental range + (outbound NMi/LB+ 
return NMi/LB or 160 + (0.067 + 


0.150) = 160 + 0.217 737 LB 


ee 


. The additional 1065 lb of fuel therefore, 


should be distributed as: 
737 Ib (outbound cruise) x 


OOBT HM 6x we ce Veins FS Fie Giaies 49 NMi 

0.150 (1065 - 737)= ......... 49 NMi 
. Therefore, the maximum radius of 

action is 665 + 49 cis vc ce sere 414 NMi 


Note 


If a detailed flight plan is required, re- 
turn to step 3 and adjust cruise fuel 
as indicated above, and compute the 
mission from that point. 
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PART 1 INTRODUCTION 
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Correction Charts for Altimeter and Airspeed Indicators. . . . . . ... ... . BTS 

Standby Altimeter Position Error Correction . . 2. . 1. ewe we ee ee ee BIG 

Standby Airspeed Position Error Correction. . . . 2. . 2... ewe ew ee, 6B 

IFIS Airspeed and Altitude Corrections . . 2. . 1... eee ee ee ee) BEG 

Store Drag Number and Aircraft Configuration Dragindex . . . . . ..... . . B16 

Drag Numbers for Asymmetrical Weight Trim Drag 2. 2. 2. 2. ww ww ew ee BIE 

Airspeed, Mach Number Conversion Charts . . . . . 2. . 2... . ees ss. BI 

Standby Altimeter Position Error Correction (Nose Boom). . . . ...... . . BI 

Standby Airspeed Indicator Position Error Correction (Nose Boom). . . . . . . . . B1-10 

Corrections to AMI and AVVI Readings at True Pressure Altitude. . . . . . . . . . BIT 

Compressibility Correction to Calibrated Airspeed. . . . . 2. . . . . . ews . B12 

Store Drag Numbers and Gross Weights . . 2. 2. 1. ee ee ee ee ee ee) 6B1ETB 

incremental Drag Number for Lateral Trim Requirements Due to Weight Asymmetry . . . B1-18 

Airspeed, Mach Number Conversion Chart . . . . . 2. 2 1 ew ew ee eee) 6BITE 

Temperature Correction for Compressibility. . . 2 2. 2... ee ee ee ee.) 6127 

ICAO Density Altitude Chart «§ § «© § © wo 8 Hh Be ee me ey ee eh Ue el | 6 

Standardi\Awmosphere Fable 2 0. 3 tt et ee hl tl we eh lel hcl! UBER 

Temperate Conversion Gimtt «© se se hm ww He RE CK we He ws w BRAS 
INTRODUCTION mine the performance for the aircraft in any con- 

figuration of required external stores. Data on each 

Appendix II is divided into parts (1 through 10) to chart is presented for drag indices ranging from a 
present performance data in proper sequence for pre- drag index of O for the clean aircraft [947] N/C/W 
flight planning. The requirements for carriage of a with no external stores to a drag index of 200. Each 


large number of different kinds of external stores on — external store, for which a requirement has been 
the F-105 aircraft have made the presentation of per- established for the aircraft, has been assigned a 


formance data for specific configurations in the drag number. The configuration drag index for a 
Flight Manual impractical. Accordingly the charts given configuration is the sum of the store drag 
presented in this Appendix may be used to deter - numbers. 
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CAS 
Config 
Cont 
CR-CL 
CU ft 
c/w 
Dist 


fa] Fr 


[AS 


ICAO 
IFIS 
In Hg 
Inb’d 
KCAS 
KIAS 
KT AS 
Lb 

LE 

M 
BT-2 


Afterburner 
Altitude 


Airspeed Mach Indicator 


Altitude — Vertical Velocity Indicator 


Bomb Bay 

Degrees Centigrade 
Calibrated Airspeed 
Configuration 
Continuous 

Cruise Climb 

Cubic feet 
Technical Order complied with 
Distance 

Degrees Fahrenheit 
Feet per minute 
Feet 

Gallon(s) 

Hour(s) 


Indicated Airspeed 


International Civil Aviation Organization 


Integrated Flight Instruments System 


Inches of Mercury 
Inboard 

Knots Calibrated Airspeed 
Knots Indicated Airspeed 
Knots True Airspeed 
Pound(s} 

Leading Edge 


Mach number 


ABBREVIATIONS 


Max 
MER 
Min 
MPH 
Naut Mi 
N/C/W 


N Mi 


Maximum 

Multiple Ejector Rack 
Minute(s} 

Miles per hour 

Nautical Mile(s} 

Technical Order not Complied with 
Nautical Mile(s) 

Number 

Outside Air Temperature 
Outboard 

Pounds per Square Inch 
Radius of Action 

Runway Condition Reading 
Revolutions per minute 
Second(s) 

Sea Level 

Square feet 

Standard 


True Airspeed 

Trailing Edge 
Temperature 

Takeoff 

Weight 

Mach number increment 
Altitude increment 
Airspeed increment 


Delta: ratio of ambient air pressure 
to standard sea jevel air pressure 


Sigma: ratio of ambient air density 
to standard sea level air density 
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DEFINITION OF TERMS 


Acceleration Check Distance: distance to the runway 
marker which is 2000 feet short of the go, 
no — go distance. 


Acceleration Check Speed: minimum speed at the 
acceleration check marker. 


Afterburner: aft section of the engine in which fuel 
is burned to augment the engine thrust. 


Airspeed: the speed of the aircraft relative to the 
air through which it is moving. 


Ambient Conditions: conditions of the air surrounding 
the aircraft at any given time under considera- 
tion, 


Calibrated Airspeed: indicated airspeed corrected 
for position error; or indicated tape airspeed 
corrected for cam error. 


Centerline MER Pylon: a pylon designed to carry a 
multiple ejector rack at the centerline pylon 
station. 


Climbout Index: an index based on takeoff thrust 
setting and ambient conditions, used to deter- 
mine climbout performance after takeoff, 


Combat Ceiling: highest pressure altitude at which 
the aircraft can climb at the rate of 500 FPM. 


Compressibility Error; an error in the airspeed indicator 
reading and the outside air temperature indica- 
tor reading caused by air being compressed by 
the moving aircraft. 


Configuration Drag Index: the sum of the clean aircraft 
configuration drag index, the store drag num- 
bers of external stores carried and the incre- 
mental drag number for lateral trim if the ex- 
ternal stores are asymmetrical in weight, used 
to define the inflight performance of the air- 
craft so configured. 


Cruise Ceiling: highest pressure altitude at which the 
aircraft can climb at the rate of 300 FPM with 
maximum continuous thrust. 


Cruise Climb: the method of achieving maximum long 
range cruise performance by continually increas- 
ing cruise altitude as gross weight decreases. 


Cruise Climb Altitude: the pressure altitude for a 
given configuration at a given gross weight at 
which maximum long range cruise is achieved. 


Cruise Factor: a factor based on aircraft gross weight, 
configuration, cruise pressure altitude and 
cruise speed, used to determine cruise 
performance. 


Density Altitude: the altitude obtained from a stand- 
ard density altitude chart for any combination 
of pressure altitude and temperature, or for any 
density ratio factor (1/\/0). 


Direct Loaded Pylon: pylon designed to carry a single 
weapon without racks, adapters, etc. 


Diversion Summary: a chart showing distance (Diversion 
Range Summary) or time (Diversion Endurance 
Summary) available for various flight plans with 
small amounts of fuel on board at various pres- 
sure altitudes. 


Equivalent Airspeed: calibrated airspeed corrected for 
compressibility. 


Equivalent Gross Weight: aircraft gross weight times the 
load factor required to maintain a given bank 
angle. 


Entry Gross Weight: a gross weight scale which relates 
maximum thrust acceleration performance to 
initial acceleration gross weight. 


Go, No-—-Go Distance: distance traveled in reaching the 
last runway marker short of the refusal distance. 


Go, No—Go Speed: minimum speed at the go, no-go 
marker. 


Go, No—Go Tolerance: maximum speed deficiency 
that is acceptable at the go, no—go point to 
ensure a safe takeoff in 90% of the available 
runway. 


Ground Speed: the speed of the aircraft relative to 
the ground over which it is flying. Under zero 
wind conditions, ground speed equals true 


airspeed. 


Inches Hg: a measure of air pressure which compares 
it to the weight of a column of mercury. 
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Indicated Airspeed: standby airspeed indicator reading 
corrected for mechanical instrument error but 
uncorrected for position error. 


Indicated Tape Airspeed: AMI airspeed reading uncor- 
rected for cam error. 


Long Range Cruise Speed: the higher speed for 99% 
maximum range at which it is recommended to 
fly the aircraft when range is of more concern 
than time. 


Maximum Continuous Thrust; the highest thrust setting 
allowable for continuous operation. 


Maximum Thrust: military thrust augmented by after- 
burning; limited to 15 minutes continuous 
operation inflight and 20 seconds on the 
ground. 


Military Thrust: maximum non-augmented thrust; 
limited to 30 minutes continuous operation in 
flight and 5 minutes on the ground. 


Minimum Afterburner Blow-out Speed: the lowest speed 
to which the aircraft can accelerate with maxi- 
mum thrust, experience an afterburner failure, 
and then complete the takeoff with military 
thrust without exceeding the available runway 
length. 


Muitiple Weapon Pyion: a cast magnesium pylon, trail- 
ing edge swept aft from wing to store, designed 
to carry a single nuclear weapon, a single con- 
ventional weapon or a multiple ejector rack at 
the centerline or inboard pylon stations. 


Nautical Miles per Pound: the number of air nautical 
miles traveled while consuming a pound of 
fuel. 


Position Error: the error in the airspeed indicator 
reading and the altimeter reading caused by the 
inability of the static orifices to experience the 
true ambient air pressure, 


Pressure Altitude: the altitude obtained from a standard 
atmosphere table for any given value of air 
pressure. This is the altitude that an altimeter 
will show (after correcting for position error) 
when the barometric pressure at sea level is 
29.92 inches Hg. 


Receiver Factor: a factor based on receiver gross weight, 
configuration, refueling altitude and refuel speed, 
used to obtain refueling factor. 
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Refueling Factor: the sum of receiver and tanker 
factors, used to determine receiver fuel con- 
sumption during inflight refueling. 


Refusal Distance: the distance required to accelerate 
to the refusal speed. 


Refusal Speed: maximum speed to which the aircraft 
ean accelerate and then stop in the available 
runway length. 


Rotation Speed: airspeed at which the nose wheel 
leaves the runway. 


Runway Condition Reading: the number portion of a 
system of reporting surface conditions at ter- 
minal airfields, related to the effectiveness of 
braking on the runway. 


Specific Range: nautical miles per pound of fuel. 


Standard Atmospheric Conditions: an arbitrarily selected 
set of atmospheric conditions chosen to ap- 
proximate the average atmosphere of the world. 


Standard Day: a day on which standard atmospheric 
conditions are assumed to exist. 


Store Drag Number: a number related to the incremental 
drag of an externally mounted item, used to 
determine the configuration drag index. 


Takeoff Index: an index based on takeoff thrust setting 
and ambient conditions, used to determine take- 
off performance. 


Takeoff Speed: airspeed at which the main wheels 
leave the runway. 


Tanker Factor: a factor based on tanker gross weight, 
refueling altitude and refuel speed, used to 
determine refueling factor. 


Touchdown Speed: airspeed at which the main wheels 
come in contact with the runway 


True Airspeed: equivalent airspeed corrected for air 
density. 


Universal Pylon: a built up pylon, trailing edge swept 
forward from wing to store, designed to carry 
a single conventional store at the inboard or 
outboard pylon station, or a multiple ejector 
rack at the inboard station. 


Wind Component (Headwind or Tailwind): that part of the 
existing wind condition which acts opposite to 
or in the direction of travel. 


CORRECTION CHARTS FOR ALTIMETER AND 
AIRSPEED INDICATORS 


Correction charts for airspeed and altitude (figures 
B1-1 and B1-2) are provided to determine the values 
from those indicated on the standby instruments. 
These curves present the nose boom position error 
at five altitudes. 


STANDBY ALTIMETER POSITION ERROR CORRECTION 


Static pressure which determines the altimeter 
reading is not always accurately measured because 
of the location of the static port (position error). 
The altimeter position error chart (figure B1-1) is 
provided so that corrected pressure altitude can be 
calculated from the indicator reading. 


To determine what indicated altitude to fly so that 
you will be at your assigned pressure altitude use 
the following equation: 


Indicated altitude = (pressure altitude) — 
(Altitude position Error correction) 


Sample Problem 
Given: 
a. Assigned pressure altitude — 20,000 feet 
b. Indicated airspeed (IAS) — 400 Knots 
Solution: 


a. Determine Position Error Correction from 
figure B1-1 = 1010 feet 


b. Indicated Altitude = (Pressure altitude) — 
(altitude correction) 


Indicated altitude = 20,000 ft — 1010 ft 
Indicated altitude = 18,990 ft 


Therefore at an indicated airspeed of 400 knots an 
indicated altitude of 18,990 feet must be maintained 
on the altimeter to make good an assigned 20,000 
feet pressure altitude. 


STANDBY AIRSPEED POSITION ERROR CORRECTION 


In order to obtain calibrated airspeed a correction 
for position error must be applied to the indicator 
reading. This correction is supplied from figure 
B1-2, When added algebraically to the indicated 
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airspeed, this correction yields calibrated airspeed 
(CAS). 


Sample Problem 
For the purpose of explaining the use of the Airspeed 
Position Correction Charts consider an aircraft flying 
at cockpit indicator values of 400 knots at 20,000 
feet. 
Given: 

a. Assigned Pressure Altitude = 20,000 feet. 

b. Indicated Airspeed = 400 knots. 


Solution: 


a. Determine Airspeed Correction from figure 
B1-2 = 12.5 knots 


b, Calibrated Airspeed = (Indicated Airspeed) 
+ (Airspeed Correction) 


c, Calibrated Airspeed = 400 + 12.5 knots 
d. Calibrated Airspeed = 412.5 KCAS 
Therefore at an indicated airspeed of 400 knots and 


a pressure altitude of 20,000 feet the calibrated air- 
speed will be 412.5 knots. 


When the standby instruments are corrected for 
their respective errors they will agree, within the 
system tolerances, with the tape indicated readings 
corrected for cam error. 


iFIS AIRSPEED AND ALTITUDE CORRECTIONS 

A mechanical cam in the central air data computer 
corrects the IFIS airspeed scale and altitude scale 
for position error. An additional correction for cam 
error must be applied to obtain true Mach number, 
calibrated airspeed and pressure altitude. 


Sample Problem 
Altitude 
Given: 
a. Assigned Pressure Altitude = 20,000 feet 


b. Indicated Tape Airspeed = 400 knots 


B1-5 
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Solution: 


a. Determine Altitude Correction from figure 
Bi-3 = 150 feet 


b. Tape altitude Reading = (Pressure Altitude) 
— (Altitude Correction} 


c. Tape Altitude Reading = 20,000 — 150 ft 

d. Tape Altitude Reading = 19,850 feet 
To maintain 20,000 feet pressure altitude at an 
indicated tape airspeed of 400 knots the tape 
indicated altitude should read 19,850 feet. 
Airspeed 
Given: 

a. Assigned Pressure Altitude = 20,000 ft 

b. Indicated Tape Airspeed = 400 knots 


Solution: 


a, Determine Airspeed Correction from figure 
Al-3 = 2 knots 


b. Calibrated Airspeed = (Indicated Tape Air- 
speed) + (Airspeed Correction} 


c. Calibrated Airspeed = 400 + 2 knots 


d. Calibrated Airspeed = 402 knots 


At a pressure altitude of 20,000 feet and indicated 


tape airspeed of 400 knots the calibrated airspeed 
is 402 knots. 


Mach Number 
a. Indicated Tape Mach number = 0.85 


b, Determine Mach Correction from figure 
Bi-3 = 0.006 


c. True Mach = (Indicated Tape Mach} + (Mach 
Correction} 


d. True Mach = 0.85 + 0.006 Mach 
e. True Mach = 0.856 Mach 


STORE DRAG NUMBER AND AIRCRAFT CONFIGU- 
RATION DRAG INDEX 


B1-6 


Store Drag Number and Gross Weight Table Figure 
B1-5 presents a partial listing of required external 
stores. A drag number has been assigned to each 
store for each aircraft position at which the store 
can be carried. Store drag numbers are given for 
single carriage of weapons and multiple carriage on 
MER. where applicable, The drag index for a given 
configuration is the sum of the store drag numbers. 
Incremental weights for each external store are also 
shown on this table for use in determining the total 
aircraft weight. 


EXAMPLE [947] N/C/W 


Determine the configuration drag index for the follow- 
ing configuration: Six {6) Mi17 750 lb bombs on 

the centerline MER plus two (2) 450 gallon wing 
tanks plus two (2) M117 750 lb bombs on the out- 
board pylons, 


From figure Ai-5, 
Two (2) 450 galion tanks at inboard station. 


Read for one (1) 450 gallon tank at inboard 
location a drag number of 14. The drag num- 
ber for two (2) 450 gallon tanks is 2x 14 = 28, 


Read for one (1) M117 750 lb bomb at. the out- 
board station in the presence of inboard station 
fuel tanks a drag number of 16, The drag num- 
ber for two (2} M117 750 lb bombs at the out- 
board stations in the presence of inboard fuel 
tanks is 2x 16 = 32. 


Read for six (6} M117 750 lb bombs on center- 
line location a drag number of 75. As noted 
this drag number includes the MER required 
for carriage of six (6) M117 lb bombs on the 
centerline station. 


The configuration drag index is the sum of the 
drag numbers 28 + 32 + 75 = 135. 


DRAG NUMBERS FOR ASYMMETRICAL WEIGHT TRIM 
DRAG 


For configurations consisting of stores that result in 
a weight asymmetry an additional drag number must 
be determined for the additional drag due to the de- 
flection of control surfaces required for trim. Fig- 
ure B1-6 presents a chart from which this additional 
drag number may be determined for any given flight 
condition. 


EXAMPLE 


Determine the additional drag number for a weight 
asymmetry of 2000 Ib for the following flight con- 
ditions: 30,000 feet pressure altitude at M = 0.9 
Aircraft Gross Weight of 44,000 lb. 


Enter figure B1-6 at (A) Net Weight Asymmetry of 
2000 ib; move to (B) pressure altitude of 30,000 ft; 
move up to (C) Mach Number 0.9, proceed across 
to (D) aircraft Gross Weight of 44,000 Ib; then 
down to (E) Mach Number of 0.9 and across to (F) 
and read an Incremental Drag Number of 20. This 
incremental drag number is added to the sum of the 
Store Drag Numbers to determine the total Con- 
figuration Drag Index. 


AIRSPEED, MACH NUMBER CONVERSION CHARTS 


These charts show the relationship between cali- 
brated airspeed, true airspeed and Mach number 


under any ambient conditions. The first chart covers 


speeds between 100 and 800 KCAS and Mach num- 
bers from 0.3 through 1.2 The second chart goes up 
to 2.0 Mach number and 1000 KCAS. The use of 
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the conversion charts is illustrated in the following 
sample problem. 


Find: Mach number at 300 KCAS at 25,000 feet 
pressure altitude and the corresponding true 
airspeed for both standard day (-35.5°C) 
and 10°C hotter than standard (-35.5 + 
10 = -25.5°C) 


Solution:(1) Enter sample chart (page B1-2 at 
300 KCAS (A), move up to intersect 
25,000 feet pressure altitude line (B), 
and to the left to read Mach number = 
0.72 at (C). 


(2) For standard day, parallel line from 
(B) back to baseline and read true 
airspeed at (D) = 433 KTAS. 


(3) For non-standard day, move horizon- 
tally from (B) to the baseline (E), down 
to temperature of -25.5°C (F), and 
across to the true airspeed scale to 
read 441 KTAS at (G). 
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STANDBY AIRSPEED INDICATOR 
POSITION ERROR CORRECTION 
NOTE (NOSE BOOM) 


These curves are intended to be used 
ONLY for aircraft in flight attitude, a 
NOT during ground roll. 


AIRSPEED CORRECTION — KNOTS 


INDICATED AIRSPEED — STANDBY — KNOTS 


Figure B1-2 
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COMPRESSIBILITY CORRECTION TO CALIBRATED AIRSPEED 


NOTE: Subtract correction 
from calibrated airspeed 
to obtain equivalent airspeed. 
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AVERAGE AIRCRAFT GROSS WEIGHTS AND DRAG NUMBERS 


Clean without B/B tank, 7540 


LF] 


Aircraft 


BB tank install (2535 !b. fuel) 


Camouflage Paint 


Wild Weasel II! (F-516, F-522, F-522Dj0/W 


Wild Weasel | [9820] CW 


pounds of internal fuel. (Usable fuel) Drag 
Gross Wt. tb. Number 
37505 20 
15012685) _ 
150 8 
254 6 
148 3 


STORE DRAG NUMBERS AND GROSS WEIGHTS 


INTEGRAL PYLON FUEL TANKS 
(1) 650 Gallon (4225 Ibs fue!) 


(1) 450 Gallon (2925 Ibs fuel) 


SINGLE WEAPONS 
(1) M-117D Destructor 
(1) M-117R 750 Lb. Retarded Bomb 


GROSS 
a iad 


® 34714572)© 
® 267131920 
® 330(3255)0 


880 


All Store Drag Nos. include necessary | (Store a ee 
suspension equip. Clean 


14® 


15 


LOCATION | 
Outboard 


Inbd with Store 
(Inbd Drag No. 
not included) 


~ (1) M17 750 Lb. Bomb | 823 “ 
(iy MII? w/M TAT fuze ext ext 823 | 
(1) M-118 (1-55) Bomb | 3049 j— 
(1) MC-1 Chemical Bomb 725 
(1) M129 (7-58) Leaflet Bomb + 200.2~C:~S 
(1) TAU-3,/A Rocket Launcher 427 -— 
(1) CAUSA Rocket Launcher 450 
(1) LAU-32A/A Rocket Launcher 471173)© 
(1) CAUS9/A Rocket Launcher as73z© | 
“(1) SUU-21/A Practice Bomb Disp. | 4701622) a 
(6) MLU-42/B—99 Briteye Flare! 900 
TU BOUL Firebomb aia 
(1) BLU-2778 Firebomb (Finned) 870 
(1) BLU-27 /B Firebomb (Untinned) 857 j 


~ (1) BLU2.B Chemical Bomb 


370 


(1) MII6A Firebomb 


(1) CBU-1/A (Dispenser) 


(1) CBU-TA,A (Dispenser) 
(1) CBU-2/A (Dispenser) 


(752)O 
(749)© 


(1) CBU-2A/ 2A/K (Dispenser) 


(1) CBU-2B ’A (Dispenser) 
(1) CBU-2C “A (Dispenser) 


(J) CBU-3 “A (Dispenser) 


(828)© 
(840) © 


(658)© 


(1) CBU-3A,/A (Dispenser) 


(653)©0 
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STORE DRAG NUMBERS AND GROSS WEIGHTS (Cont) 


ae HEIGHT “ae 
WEIGHT | centerine | Inboard _| Outboard 
STORE LB. Centerline Inboard Outboard 


Inbd with store 
Ali Store Drag Nos. include tore Only) Inboard (inbd Drag No 
necessary suspension equip. Clean not included) 


(1) SUU-20/A (empty) 
(1) SUU-20/A(M) or SUU-20A/A 
{empty) 


(1) SUU-20/A (4 FFAR) 
(1) SUU-20/A(M) or SUU- 
20A/A (4 FFAR} 


(1) SUU-20/A (4 FFAR, (6) 25 Ib 
class bombs) 

(1) SUU-20/A (4 FFAR, {6) 
MK— 106 practice bombs 

(1) SUU-20/A(M) or SUU-20A/A 
(4 FFAR, (6) 25 Ib class 
bombs) 


(1) SUU-20/A(M) or SUU-20A/A 
(4 FFAR, (6) MK—106 prac- 
tice bombs) 


(1) SUU-20/A ((6) 25 Ib class 
bombs) 

(1) SUU-20/A ((6) MK— 106 

practice bombs} 


(S 
375 
275 
(1) SUU-20/A(M) or SUU-20A/A 


((6} 25 Ib class bombs) 


(1) SUU-20/A(M) or SUU-20A/A 
{{6) MK— 106 practice bombs) 
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LF 


STORE 


Suspension equip, 


(1) GBU-7.A (SUU-43/A 
Dispenser) with BLU-i8/B 
Bomblets. _ 


All Store Drag Nos. include necessary 


STORE DRAG NUMBERS AND GROSS WEIGHTS (Cont) 


GROSS aes eee 
baa Outboard 


1 (83016 


(Store Only) 


WOKS 2O)L 


inboard 
Clean 


Inbd with store 
{inbd Drag No. 
not included} 


11) Gi mAh, “B (Dispenser) (830) 

“(AY CBU-248 8 (Dispenser? ‘(g32}e 

(1) CBU-28.°A (Dispenser) 188146110 | 

(1) CBU:29,8 (Dispensed (a3 

~ (1) CBUZ9A 8 (Dispenser) 830) 

(I) CBU-298;: B Dispenser) (832)¢ 
~_UCBU3O,"A Dispenser) 19013851 10 

(1) GBU-37.“A Dispenser) aaa 10 


TL) CBU-45. A (Dispenser} 


j (1) CBU-49.B (Dispenser) 


(1) CBUAGA/BWispense) 


188{461 iS 


(1) CBU-49BB (Dispenser) 


(1) CBUS3°B (Dispenser) 


| {l) CBU. 84/ B (ispenser) 


(1) MK-83 (Bomb} 7 
“() MKS (Bomb) 


(1) MA-2 Rocket Launcher IESE 
(1) AGM-12B (Missile) = 567-599 
“) AGM-120 (Missile) A779 
A) AGM-A5A (Shrike) 392 
| ¢ (0) AGM-78A (Missile) 1354 
~ (1) AGM-788 (Missile) } 1360 
f () QRC-180-1 Pod 200 
Ie (1) QRC160-2 Pod 185 
| f (D QRO-160-8 Pod 308 
| iy ORC-335A with RATG 317 
~~ {1} QRO-335A without RATG 242 
2 Spray Tank 488 


| (DA. B45¥-2 Spray Tank 


{793} TX Agent 
(561) LX Agent© 


(1) ANALE-2 Chaff Dispenser 
{}} BDU / B or lal Weapon 


(1) BDU-8."B (Long or short nose) 
With drag ring 
No drag ring 


NOTES: 


2051425)0' 


(Bi Integral Tank and Pylon, Centerline 
‘B integral Tank and Pylon, Wing inboard 


é 
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Empty (Maximunt Full) 


Chanae No. 3 


®> Range of Weight depending on type AGM-12B 

®) This stare drag muanber (14) for the F-LOSF has 
been determined from flight tests te be less 
than that for the F-105D. 
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GROSS 


WEIGHT Guitar | 


Ind with store | 
All Store Drag Nos, include necessary Sas a Inboard (Inbd Drag No. | 
suspension equip. Clean not included) 


MULTIPLE MEAPOKS TE eee | 


@) M-1170 Destructor <a { ww |i 4 = 
(3) M-I17 750 Lb. Retarded Bomb 2640 67 
(6) M-117 750 Lb. Bombs 4938 "a -_ ad ee : 

~_ (6) MTI7 W/MTA1 fuze ext 4938 | 75 _ hd mio 
(4) W-117 750 Lb. Bombs | 3292 52 s«A | 
(6) MC-1 Chemical Bombs 4350 ae : 
(4) MC-I Chemical Bombs 2900 _ Sa a 
(6) M-129 (7-58) Bombs 1200 ‘Paes: ait 
(4) W-129 (7-58) Bombs 800 [ 40.—~« 
(2) AU-3 “A Rocket Launchers | 854 | rT 38 
(@) (AUIS 7A Rocket Launchers | 900 = aa i 


{2} BLU-1,B Firebombs 
(2) BLU-27 “8 Firebomb (Finned) 
(2) BLU-27 ’B Firebomb (Unfinned) 
(7) BLU52 ‘8 Chemical Bomb 
{3) M1I6A Firebombs 

(2) MI16A Firebombs 

(5) CBU-24 “B Dispenser 

(4) CBU-24 7B Dispenser 

(5) CBU-244 B Dispenser 


~ (4) CBU-24A 'B Dispenser 
(5) CBU-24B B Dispenser 
[ (6 COU2B 8 Dispenser 
(5) CBU-29 7B : 
{4) CBU-29 7B Dispenser 
(5) CBU-29A,’B Dispenser 
(4) CBU-29A ’B Dispenser 


~~ (5) CBU-298 7B Dispenser 


(4) CBU-298 B Dispenser 
_(5) CBU49/B Dispenser 
{4) CBU-A9 ” g Dispenser 

{5} CBU-459A /B Dispenser 
(4) CBU-4SA B Dispenser 
(6) CBU-49B ’B Dispenser 
(4) CBU-498 “8 Dispenser 
(5) CBU-53/8 Dispenser 
(4) CBU-53 “B Dispenser 
(5) CBU-5¢4 B Dispenser 
(4) CBU-S4 ‘6 Dispenser 


(2) LAU-32A, A Rocket Launchers 346 _— he “1 

(2) LAU-S9 “A Rocket Launchers 346 = eer 

(3) BLU-I/B Firebombs 2091 i ar 
__ 1740 
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TF | STORE DRAG NUMBERS AND GROSS WEIGHTS (Cont) 
LOCATION 

Centerline Inboard Outboard 
Shasienen Vent DUORE, 253 = Inbd with store 
: Alt Store Drag Nos. include necessary Inboard (Inbd Orag No. 

suspension equip. Clean not included) 
| @Mke2 Glee) | geo | a | 
1 A) MK-82 (Snakeye) 2240 at a9 7 
(3) MK-82 Srakeye) $660 Sl i ON ee 
CL ri Lae ear ent aT 
~~ (6) MK-82 {Bomb} "3186 45 > eee is 
A a a cs I 
__ {3} MK83 (Bomb) 2955 ; 3} | es ae en ees 
"Py MCR (Bomb) i970, a ae. ae Genie 
[ (2) AIM SB Sidewinders ee.) eee ee : 13 ee 
,_(2) AINGE Sidewinders 310 13 24 


SUU-20A/A (Rockets) ae ee ee | ee 
SUU-20A/A {Rockets} MK-26 28 
{Bamps see 
SUU-20 4/4 (Rockets! BMK-106 37 
{ambs} wis 
SUU-20A/A {Rockets} 26 
SUU-20A/A Clean ee rae 


SUU-20A/4 (No Rockets} 
& MK-106 {Bombs} 


SUYU-20A/A (No Rockets} 
§ MK-76 (Bombs) 
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STORE DRAG NUMBERS 
Pylons or Racks Only — No Ordnance 
(1) dea or Universal Pylon with Multi Ejector 


(1) Centerline MER Pylon with Multi Ejector Rack 
(1) Multi-Weapon or Universal Pylon only 
(1) Special Pylon for AGM-12B 


(1) Launcher Adapter on Inboard 
AGM-78 Pylon (modified MWP) 


STORE WEIGHTS (LB) 
Pylons or Racks Only — No Ordnance 


PYLONS AND RACKS CENTERLINE | INBOARD OUTBOARD 


(1) Universal Pylon, 14” Rack @® 
(1) Universal Pylon, 30” Rack ® 


eto sk = Bee eee eee 
(i) Centerline MER Pylon ae EN ee oe 


(1) Special Pylon for AGM-12B with Adapter ee ee | ae 


(i) Special Pylon for (2) AIM-9B with Adapter & 
Launcher 


(1) Multiple Ejector Rack 
On Multi-Weapon or Universal Pylon (4 position) 
On Centerline MER Pylon (6 position) 


(i) AGM-78 Pylon (modified MWP) 
plus Launcher 


(® For Direst Loaded Conventional Weapons Only 


STORE DRAG NUMBERS AND GROSS WEIGHTS 
A/A 37U-15 EXTERNAL TOW TARGET SYSTEM 


TARGET POSITION GROSS WEIGHT LB STORE DRAG NO. 


Captive K-11 


TDU-10/8 
Towed K-11 

TDU-10/8 
Released 
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[F] AIRSPEED — MACH NUMBER CONVERSION CHART 
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T.G. 1F-105D-1 
STANDARD ATMOSPHERE 
table 
table 
(ICAO) 
Standard SL Conditions Conversion Factors 
TEMPERATURE 15°C (59°F} TAN. Hg 79.727 £B/S0 FT 
PRESSURE 29.927 IN. Hg 2116.216 LB/S& FT TIN. Hg 0.49996 LB/SQ IN. 
DENSITY 0823769 SLUGS/CU FT 1 KNOY 3.157 MPH 
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PART 2 TAKE-OFF 
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TAKEOFF PLANNING. 


This part covers the information and charts to be 
used to obtain takeoff speeds and distances. The 
terms used in the planning procedure are defined 

in the following paragraphs. Takeoff performance 
is affected by a large number of variables, i.e., tem- 
perature, altitude, gross weight, and wind, as well 
as runway surface, use of brakes for directional 
control, and engine condition. Charts including 
those variables are provided for takeoff distance, 
acceleration distance and speed, stopping distance 
or refusal speed, and minimum afterburner blow- 
out speeds. Increases in any of these variables 
except wind tend to increase takeoff ground run 
to a point where, on a takeoff in which normal 
techniques are used, the takeoff may not be suc- 
cessfully made in the available runway length. The 
takeoff chart shows distances for ground run as 
well as air distances required to clear 50 through 
200 foot obstacle heights, takeoff speeds, and rota- 
tion speeds. The velocity during takeoff ground run 
charts show the speed-distance relationship during 
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the ground run portion of takeoff before rotation 
speed is reached. The refusal speed chart shows the 
combined distance traveled in acceleration to any 
given refusal speed and the distance required for a 
FULL stop. The minimum afterburner blow-out 
speeds chart shows the minimum afterburner failure 
speeds at which takeoff can be continued with Mili- 
tary Thrust without exceeding the available runway 
length. The takeoff cross wind chart shows the 
crosswind limits for aircraft gross weight. 


The use of these charts for takeoff planning is illus- 
trated by a sample problem. 


Note 


Use 50 percent of reported headwinds 
and 150 percent of reported tailwinds 
with the takeoff crosswind chart if wind 
is measured at a source other than the 
runway, 
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RUNWAY DISTANCE MARKING SYSTEM 


The numbering and placement of runway distance 
markers reflects the distance remaining to the end 

of the runway in 1000-foot increments. These 
markers are placed alongside the runway, and the 
appropriate markers become the acceleration check 
distance marker and the go, no—go distance mark- 
er. The markers are so placed that if a runway length 
exceeds an even number of thousands of feet, one 
half of the excess must be added to the distance 
shown on the markers to determine the actual dis- 
tance remaining. For example, if a runway is 10,500 
ft., the distance remaining at the No. 6 Marker would 
be 6000 + 1/2(500) = 6250 ft. 


ROTATION SPEED (NOSE WHEEL-OFF) 


Rotation Speed (nose wheel-off) is the airspeed at 
which the nose wheel leaves the runway. The cali- 
brated airspeed (CAS) for rotation is shown at 
various gross weights. 


TAKEOFF SPEED 


Takeoff Speed is the airspeed at which the main 
wheels leave the runway. The calibrated airspeed 
(CAS) for takeoff is shown at various gross weights. 


TAKEOFF INDEX 


Takeoff Index is a temperature-altitude factor which 
is read for the thrust setting used for takeoff. All 
Takeoff Performance Charts except the Velocity 
During Takeoff Ground Run and the Air Distance 
Charts are shown as a function of Takeoff Index. 


CLIMB-OUT INDEX 


Climb-out Index is a temperature-altitude factor 
which is read for the thrust setting used for takeoff. 
Air distances required to clear 50 through 200 foot 
obstacle heights are shown as a function of Climb- 
out Index, 


TAKEOFF DISTANCES 


Ground run distances and air distances to clear 50 
through 200 foot obstacle heights with Maximum 
and Military Thrust are plotted on the takeoff dis- 
tance charts as functions of Takeoff Index and 
Climb-out Index, respectively. The distances shown 
are for normal takeoff techniques on a dry, hard- 
surface runway and may be used for any configura- 
tion if the gross weight at takeoff is considered. 
These charts account for ambient temperature and 
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pressure altitude through the index method of pre- 
sentation. The effect of the remaining variables of 
gross weight, headwind or tailwind, runway slope 
(ground run chart) and obstacle height (air distance 
chart) are also shown. Separate charts are provided 
for ground run and air distance performance. 


Incremental drag for externally loaded configurations 
has been accounted for at various aircraft gross 
weights. 


TAKEOFF ACCELERATION 


Velocity During Takeoff Ground Run 


The velocity during takeoff ground run figures B2-4 
and B2-5) charts give ground run distances required 
to accelerate to any desired calibrated airspeed using 
Maximum or Military Thrust. These distances are 
based on the normal takeoff techniques given in 
Section II and do not take into account substan- 
dard engines or excessive use of brakes for direc- 
tional control. 


Refusal Speeds 


The highest indicated airspeed to which the aircraft 
can accelerate and then stop in the available runway 
length is the refusal speed. The refusal speed chart 
is based on a Maximum or Military Thrust acceler- 
ation to the refusal speed, and then heavy braking to 
a stop with or without the use of a drag chute. The 
drag chute reduces the distance required to stop and 
should be used if possible. The effect of Runway 
Condition (RCR) (see page B8-1 for explanation of 
RCR) on refusal speed is also shown. These charts 
take into account gross weight, external loading as 

a function of gross weight, and, through the Take- 
off Index, pressure altitude and temperature. 


MINIMUM AFTERBURNER BLOW-OUT SPEEDS 


The lowest indicated airspeed to which the aircraft 
can accelerate with Maximum Thrust, experience a 
Maximum Thrust failure, and complete the takeoff 
with Military Thrust without exceeding the available 
runway length is the minimum afterburner blow-out 
speed. The speeds shown on the chart were deter- 
mined for the clean and externally loaded configur- 
ations and are shown for all conditions of gross 
weight, runway length and wind. Pressure altitude 
and temperature are accounted for by the Takeoff 
Index. 


These speeds are applicable only if the 
throttle is moved out of the afterburner 
position immediately, to enable the 
afterburner nozzle to close. Non- 
afterburner engine operation with the 
nozzle open will result in large thrust 
losses and therefore in significantly 
longer takeoff distances. 


TAKEOFF CROSSWIND CHART 


The most critical point in a takeoff with a cross- 
wind is just after lifting the nosewheel and is based 
on the maximum sideslip angle that the rudder can 
hold. The takeoff crosswind chart shown in figure 
B2-9 is based on this consideration. To use this 
chart, it is required that the aircraft weight, wind 
direction and velocity be known. An example is 
given to illustrate the use of the chart. It can be 
seen that the intersection of two lines should fall 

in the “recommended” area for a normal takeoff. 
By normal takeoff it is meant that no overspeed is 
required. If the intersection falls in the “not 
recommended” area, takeoff may be achieved if it 

is seen that some overspeed will place the nosewheel 
lift-off speed back in the “recommended” area. The 
amount of overspeed permissible is limited and is a 
matter of pilot judgment as to what speed he may 
hold the nosewheel on the ground. After nose- 
wheel lift-off, the ability of the rudder to hold a 
sideslip angle becomes less critical with increasing 
angle of attack up to takeoff altitude. After being 
airborne, the limiting factor in holding a sideslip 
angle is the lateral control. However, once the air- 
craft has lifted off, there is no longer any need to 
hold a sideslip angle, i.e., the aircraft heading may be 
changed with the rudder to effect any desired path 
across the ground. No attempt should be made to 
hold a sideslip angle after takeoff, particularly with 
large crosswind, because the lateral control cannot 
keep the wings level when the rudder is fully deflec- 
ted and because the spoiler causes loss in lift. During 
the takeoff ground run, the inherent stability of the 
tricycle landing gear at high speed and the nosewheel 
steering at low speed eliminate any difficulties from 
cross wind. The rudder may be used during the 
ground run, but excessive lateral control deflections 
will aggravate rather than help the situation. 


REFUSAL DISTANCE 


The refusal distance is the distance required to ac- 
celerate to the refusal speed and is obtained from 
the velocity during takeoff ground run charts. 
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GO, NO-GO DISTANCE 


Go, no-go distance is defined as the distance trav- 
eled in reaching the last 1000-foot runway marker 
short of the refusal distance. This is the point at 
which the final decision to continue or to abort the 
takeoff is made. The minimum speed attained at the 
go, no—go distance marker is defined as the go, no— 
go speed and is obtained by subtracting the go, no— 
go speed tolerance from the normal speed at the go. 
no-go distance. 


GO, NO-GO SPEED TOLERANCE 


Speed tolerance is the maximum speed deficiency 
that is acceptable at the go, no—go distance marker 
to ensure a safe takeoff in 90 percent of the avail- 
able runway. [f acceleration is deficient to the ex- 
tent that the speed tolerance is exceeded at the 

go, no—go distance, a serious malfunction of the 
aircraft is indicated and the takeoff should be 
aborted. 


ACCELERATION CHECK DISTANCE 


The final decision to continue or to abort a takeoff 
is made at the go, no-go point; however, a prelim- 
inary check is made before reaching the go, no-go 
point to monitor the progress of the takeoff. This 
check is made at the acceleration check point and is 
defined as the distance to the runway marker, which 
is 2000 feet short of the go, no-go point. This dis- 
tance is established by subtracting 2000 feet from 
the go, no—go distance. The accleration check 
speed is the minimum speed allowable at this check 
distance marker and is established by obtaining the 
speed for the distance 2000 feet short of the go, 
no-go distance on the Maximum or Military Thrust 
velocity during takeoff ground run charts and sub- 
tracting the go, no—go speed tolerance, 


TAKEOFF PERFORMANCE — SAMPLE PROBLEM 


Complete the takeoff portion of the Takeoff and 
Landing Data Card in the checklist for a Maximum 
Thrust takeoff with water injection. Also, deter- 
mine total takeoff distance over 100 ft obstacle 
height and minimum afterburner blow-out speed. 


Given: 
Grogs WeIGHE, « nas ©» Welw & B08 48,000 LB 
Runway Length ........... 8.000 FT 
OE cna oe cari SER a ede WR 20°C 
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Pressure Altitude .............. 2,000 FT 
Wind (Headwind Component) .... 10 KN 
Runway Gradient.............. None 
BA Re ohs0 Gain eon od we tin 23 


Solution: 


1. Enter Sample Takeoff Speed Chart (page B2-4) 


B24 


at a gross weight of 48,000 Ib, (A); follow a 
vertical path upward to (B) and (C) then move 
directly across to (D) and (#) and read rota- 
tion speed and takeoff speed (178 KCAS and 
188 KCAS), respectively. 


Note 
The method for reading the velocity at 


obstacle height (climb-out speed) is the 
same as shown in step 1. 


. Enter Sample Takeoff Index Chart (page B2-4) 


at outside air temperature 20°C, (F); move 
vertically to the 2000 ft pressure altitude, (G); 
move horizontally to the Maximum Thrust 
with water injection line, (H); drop down to 
Takeoff Index Scale and read Takeoff Index = 
9.55 (J). 


. Enter Sample Climb-Out Index Chart (page 


B2-4) at outside air temperature = 20°C, (AA); 
move vertically to the 2000 ft pressure altitude, 
(BB); move horizontally to the maximum 
thrust with water injection line (CC); drop 
down to Climb-Out Index Scale and read 
Climb-Out Index = 9.75, (DD). 


. Enter Sample Takeoff Ground Run Chart 


(page B2-6) at Takeoff Index (step 2 = 9.55, 
{K); move horizontally to takeoff gross 
weight = 48,000 lb, {L); move vertically 
downward until the zero wind condition is 
reached at (M) and read ground run (no wind) 
= 5150 ft. From (M) parallel the guide lines 
until a 10 knot headwind line is reached at 
(N), and proceed vertically to the zero % 
grade at (O). From (O)} move vertically down- 
ward to the Ground Run Scale and read 
ground run distance = 4650 ft, (P). 


Note 


SAMPLE PROBLEM INITIAL CONDI- 
TIONS STATE NO RUNWAY SLOPE. 


However, if a correction for runway slope 

is required proceed as follows: For a 2% 
downhill slope, correct the ground run dis- 
tance by continuing from (O) (step 4} 
parallel to the downhill guide lines until 

the 2% condition is reached at (Q) and 
proceed vertically downward to the Ground 
Run Scale to read the corrected ground run = 
4400 ft, (R). 


. Enter Sample Air Distance Chart (page B2-6) 


at Climb-Out Index (step 3) = 9.75, (EE); 
move horizontally to takeoff gross weight = 
48,000 lb, (FF) and move vertically down- 
ward to base line, (GG). From (GG) paral- 
lel the guide lines until a 100 ft obstacle 
height is reached at (HH). From (HH) pro- 
ceed vertically to the zero-wind condition 
at (JJ) and parallel the guide lines until a 
10 knot headwind is reached at (KK). From 
{KK) proceed vertically to the Air Distance 
Scale and read air distance = 2500 ft, (LL). 
Total takeoff distance = ground run plus air 
distance = 4650 + 2500 = 7250 ft. 


Note 


Assume drag chute deployed. 


. Enter Sample Refusal Speed Chart (page B2-7) 


at Takeoff Index (step 2} = 9.55 at A’ and move 
across to runway length available = 8000 ft, 
{B’). From B’ drop vertically to the curve 
marked ‘‘With Drag Chute” stopping at take- 
off gross weight = 48,000 ib, (C’) move across 
to intercept RCR = 23 at (D’) and drop down 
to the scale to read refusal speed = 174 KCAS 
(E’) for zero-wind condition. Add 10 knots to 
zero-wind refusal speed to adjust for headwind 
condition; (147 + 10} = 157 KCAS. 


. Enter Sample Minimum Afterburner Blow-Out 


Speed Chart (page B2-7) at Takeoff Index 
(step 2) = 9.55, (T) move across to the runway 
length available at 8000 ft, (U), drop down to 
the takeoff gross weight of 48,000 Ib, (V) move 
across stopping at the zero-wind condition at 
(W) and follow parallel to the headwind guide 
line until the 10 knot wind is reached at (X). 
Proceed horizontally to the scale and read 
afterburner blow-out speed = 169 knots, (Y). 


Note 


Takeoff may therefore be safely aborted 
at any time before 157 KCAS (refusal speed) 


is reached. If the afterburner should fail 
between 157 KCAS and 169 KCAS pre- 
pare to engage the barrier. If the after- 
burner should fail after 169 KCAS has 
been attained, takeoff can be completed 
with Military Thrust. 


. Enter Sample Velocity During Ground Run 
Chart (page B2-6) at Takeoff Speed (step 1) 
= 188 KCAS and ground run (no wind, step 
4 - M) distance = 5150 ft at (Q). Parallel the 
the guide line to intersect the zero-wind re- 
fusal speed, 147 KCAS, and read refusal dis- 
tance = 3050 ft. at (R). Go, no—go distance 
is therefore 3000 ft and acceleration check 
distance = 3000 - 2000 = 1000 ft. Continue 
to parallel guide line from (R) to read zero- 
wind normal speed at the go, no—go marker 
= 146 KCAS at (S) and zero-wind normal 
speed at the acceleration check marker = 
86 KCAS at (S’); or (146 + 10) = 156 KCAS 
and (86 + 10) = 96 KCAS respectively, with 
wind. 


. To determine go, no—go tolerance, compute 
90% of runway length (0.9 x 8000) = 7200 
ft. Reenter velocity during ground run curve 
at takeoff speed = 188 KCAS and distance = 
7200 ft (Q’), and parallel guide line until the 
go, no~go distance (3000 ft) is intersected 
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at (R*) and read zero-wind speed = 126 KCAS 
Thus, the maximum speed deficiency that is 
acceptable at the go, no—go distance is (146- 
126) = 20 KCAS. 


Compute Go, No—Go Speed. 156-20 = 136 
KCAS. 


Compute Acceleration Check Speed 96-20 
= 76 KCAS, 


Fill out Takeoff Data Card and summarize 
additional data, 


Acceleration Check ... 76K at 1000 FT 
(Marker No, 7) 
Rotation Speed ..... 178K 


Go, No—Go Check ... 136 K at 3000 FT 


(Marker No. 5) 
Refusal Speed ....... 157 K 
TAKOGE sown ce wa ties 188 K at 4650 FT 


Total distance over 100 ft obstacle is 7150 ft. 
Minimum afterburner blow-out speed is 
169 Kn. 
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fuel density: 6.5 LB/GAL 
date date: 1 JULY 1964 
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REFUSAL SPEED model: F-105F 
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CLIMB INFORMATION In addition, Military Thrust climb charts are shown 
for the recommended KC-135/F105 Buddy Climb 
Charts in this part enable the pilot to determine Speed schedule, 325 KCAS. 


the fuel, time and distance to climb between any 
two altitudes, with either Maximum or Military 
Thrust setting. Both thrust settings are shown for 
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a speed schedule of 400 KCAS to the Recom- Fuel, time and distance from brake release to 400 
mended Mach Number, and, for Maximum Thrust, KCAS are also presented for both Military and 
at constant Recommended Mach Number. Maximum Thrust takeoff. 
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MILITARY THRUST CLIMB 
400 KCAS TO RECOMMENDED MACH NO. 
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EXAMPLE I. 4. Move to the left to the Standard Day Condi- 


tion (0°C temperature deviation) and read 


Conditions Configuration: Clean fuel used to climb, 1200 lbs, (D). 
5. To find distance covered and time elapsed en- 
ter sample chart (page B3-3 at initial gross 


weight, 35,000 lb, (E). 


6. Move to the right to the final altitude, 
86,000 ft, (F). 


Initial Gross Weight: 35,000 Ib 
Initial Altitude: Sea Level 


Final Altitude: 36,000 ft. 


7. Drop down to the distance chart, stopping at 
Configuration Drag Index = 0, (G). 


Ambient Temperature: Standard Day 8. Move to the left to Standard Day Condition 
(0°C temperature deviation) and read distance 
covered in climb, 63 NMi. (H). 


Climb Thrust Setting: Military 


Find: Fuel, Distance and Time to climb, and 
climb speeds. 
9. From G continue down to the time chart, stop- 


Solution: ping at Configuration Drag Index = 0, (J). 


1. Enter sample chart page B3-2 at a gross weight 
of 35,000 Ib, (A). 


2. Move to the right to the final altitude of 
36,000 ft, (B). 


3. Drop down to Configuration Drag Index = 0, 
(C). 


B3-2 


10. Move to the right to Standard Day Condition 


11. 


(0°C temperature deviation) and read time 
elapsed in climb, 7.8 min, (K). 


Enter Mach Number table on Figure B3-4 for 
clean aircraft (Configuration Drag Index 

0 - 40) and read the recommended climb 
Mach number and calibrated airspeed at 
each altitude. 


T.O. 1F-105D-1 


MILITARY THRUST CLIMB 


400 KCAS TO RECOMMENDED 
MACH NO. 
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Flight Planning 


ALTITUDE — 1000 FEET 


30 38 
GROSS WEIGHT — 1000 LB 
EXAMPLE II. A. Ambient Temperature Colder than Standard Day 
Conditions: Configuration: Clean + (6) centerline 1. Determine the configuration drag index from 
M-117 750 lb bombs + (8) M-117 750 lb bombs the table on figure B1-5 by adding the var- 
inboard + (2) special outboard pylons and adapters ious store drag numbers. 
for AIM-9B Sidewinder missiles. 
Store 
Initial Gross Weight: 45,000 Ib Store Location Drag 
NO. 


Initial Altitude: Sea Level 
(6) M-117 750 1b Bombs Centerline 75 
Final Altitude: Optimum Cruise (cruise-climb 


altitude) (4) M-117 750 Ib Bombs Right Inb’d 40 
Climb Thrust Setting: Military (4) M-117 750 lb Bombs Left Inb’d 40 
Ambient Temperature: At altitude, average (1) Special Pylon & Adapter Right Outb’d 3 
temperature deviation is for AIM-9B Missile 
A. 10°C colder than Standard Day (1) Special Pylon Left Outb’d 3 
Adapter for 
B. 10°C hotter than Standard Day AIM-9B Missile 


Find: Fuel used to climb, level-off altitude and 
climb speeds. Configuration Drag Index = 161 
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. Enter sample chart page B3-2 at a gross 


weight of 45,000 Ib, (A’). 


. Move to the right to cruise-climb altitude for 


Configuration Drag Index = 161, (B’). 


. Drop down to Configuration Drag Index = 


161, (C’). 


. Move to the left to the Standard Day Condi- 


tion (0°C temperature deviation), D’. 


. Follow the “‘colder”’ day guide line to a tem- 


perature deviation of 10°C and read fuel used 
to climb, 1825 lb, (E’). 


. To find the level-off altitude, compute gross 


weight at end of climb. Initial gross weight 
(45,000 Ib) - Fuel used to climb (1825 Ib) = 
weight at end of climb (43,175 Ib). 


Enter sample chart (optimum cruise altitude) 
on page B3-4 at final gross weight, 43,175 Ib 
at G’. 


Move up to Configuration Drag Index = 161, 
(H’). 


Move to the left to the altitude scale and read 
optimum cruise altitude, 20,500 ft, (J’). Ona 
standard or cold day, level-off altitude for 
cruise-climb is this optimum cruise altitude. 


= 
. 
Ke 
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MAXIMUM THRUST CLIMB 
CONSTANT MACH NUMBER 


SAMPLE CHART 
Not to be used for 
Fliyht Planning 


11. Enter the Mach number table on figure B3-4 
for a Configuration Drag Index = 161 (between 
160-180) and read the recommended climb 
Mach Number and calibrated airspeed at each 
altitude. 


12. Distance covered and time elapsed in climb 
can be read from page B3-3 using the same 
method as described in Example I. 


B. Ambient Temperature Hotter than Standard 
Day. 


(1) thru (5) same as A, above. 


6. Follow the “‘hotter’’ day guide line to a tem- 
perature deviation of 10°C and read fuel 
used to climb, 2350 Ib, F’. 


7. To find the level off altitude, compute gross 
weight at end of climb (45,000 Ib - 2350 Ib = 
42,650 Ib). 


8. Enter sample chart (optimum cruise altitude) 
on page B3-4 at final gross weight, 42,650 Ib, 
(K’). 


9. Move up to Configuration Drag Index = 161, 
(L’), 


B3-5 


T.O. 1F-105D-1 


10. 


2 


12, 


14, 


Move to the left to the altitude scale and read 
Optimum Cruise Altitude, 21,000 ft, (M’). 


Note 


Since the average ambient temperature is 
above Standard Day, the optimum cruise 
altitude must be checked against the 
cruise ceiling altitude at the prevailing 
ambient temperature. 


Re-enter sample chart page B3-4 at final 
gross weight, 42,650 Ib at K’ and move up- 
ward to Cruise Ceiling Chart, stopping at 
Configuration Drag Index = 161, (N’). 


Move to the left to Standard Day Cruise 
Ceiling 22,600 ft, (0’). 


. Follow guide line to 10°C deviation from 


Standard Day at P’ and read cruise ceiling, 
19,000 ft (R’). 


Since the Cruise ceiling at the prevailing ambi- 
ent temperature (19,000 ft) is lower than Op- 
timum Cruise altitude (21,000 ft), level-off 
altitude must be limited to cruise ceiling. 
Therefore, fuel used to climb to (cruise ceiling) 
19,000 ft must be read using the same method 
as shown in Example I. Also, distance covered 
and time elapsed in climbing to level-off alti- 
tude (19,000 ft) are determined from chart 

on page B3-3 using the same method as 
described in Example I. 


EXAMPLE Ill. 


Conditions: Configuration; Clean + (2) 450 gal tanks 


Initial Gross Weight: 40,000 Ib 


Initial Altitude: 15,000 ft 


Final Altitude: 25,000 ft 


Climb Thrust Setting: Maximum 


Climb Speed Schedule: Constant Recommended 
Mach Number 


Ambient Temperature: Standard Day 


B3-6 


Find: Fuel used to climb 


Solution: 


1 


(1) 


10, 


. Determine the configuration drag index from 


the table on figure B1-5 by adding the various 
store drag numbers. 


Store 

Store Location Drag 
NO. 
450 gal tank Right Inb’d 14 
450 gal tank Left Inb’d 14 
Configuration Drag Index = 28 


. Enter Sample Chart page B3-5 at a gross 


weight of 40,000 Ib, (A). 


. Move horizontally to an altitude of 15,000 ft, 


(B). 


. Drop down to the configuration drag index of 


28, (C). 


. Read a fuel used of 700 Ib, (D) from the fuel 


scale on the left as the fuel used in climb from 
S.L. to 15,000 ft. 


. Again, enter Sample Chart page B3-5 at a gross 


weight of 40,000 Ib, (A) and move horizon- 
tally to an altitude of 25,000 ft, (E). 


. Drop down to the configuration drag index 


of 28, (F). 


. Read a fuel used of 1100 lb, (G) from the fuel 


scale on the left as the fuel used in climb from 
S.L. to 25,000 ft. 


. Subtract the fuel used in climb to 15,000 ft 


(700 Ib) from the fuel used to climb to 25,000 
ft (1100 Ib). The difference is the fuel used to 
climb from 15,000 ft to 25,000 ft (1100 lb - 
700 lb = 400 Ib). 


The time and distance to climb from 15,000 
ft to 25,000 ft may be obtained by the same 
method from figure B3-2, 


model: F-105F 
engine: 475-P-19W 
fuel grade: JP-4 


TIME — MINUTES 


DISTANCE — NAUTICAL MILES 


FUEL — LB 


fue! density: 
data date: 
data basis: 
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6.5 LB/GAL FUEL USED, DISTANCE COVERED AND TIME ELAPSED 
1 3ULY 1964 FROM BRAKE RELEASE TO CLIMB SPEED (400 KCAS) 
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TAKEOFF GROSS WEIGHT — 1000 LB 


Figure 83-1 
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MAXIMUM THRUST CLIMB 
CONSTANT MACH NUMBER 


fual grade: JP.4 
fuel density: 6.5 LB/GAL 
dota date: 1 JULY 1964 
data basia: FLIGHT TEST 
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model: F-1G5F 
engine: S75-P- 190 
fuel je: iP-4 


data date: 1 JULY 1964 
dota bosis: FIGHT TEST 
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MAXIMUM THRUST CLIMB 
CONSTANT MACH NUMBER 


NGTE: 
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eration to climb. speed is approximately 1500 LB. 
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e ‘auedaks F-105F MAXIMUM THRUST CLIMB 
engine: 175-P-19W 400 KCAS TO REC MACH NO. 
fuel grade: JP-4 

fuel density: 6.5 LB/GAL 

data date: 1 JULY 1964 

date basis: FLIGHT TEST. 
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T.O. 1F-105D-1 


COMBAT CEILINGS(500 FPM) model; F-105F 
engine: 4175-P-19W 
fuel grade: IP-4 


fuel grade: _1P-A 
fuel density: 6.5 LB/GAL 
data date: 1 JULY 1964 
dota basis: FLIGHT TEST 
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MILITARY THRUST CLI 
KC-135/F-105F 

BUDDY CLIMB 

SPEED SCHEDULE 

model: F-105F 
engine: 475-P-19W 
fuel grade: dP-4 
fuel density: 6.5 LB/GAL 
dato date: 1 JULY 1964 
dota basis: FLIGHT TEST 


INITIAL GROSS WEIGHT — 1000 LB = 


ALTITUDE —_KCAS MACH 
(FEET) 


10000 325 0.58 
15000 325 0.64 
20000 325 0.70 
25000 325 0.77 


FUEL USED TO CLIMB -- LB 


B3-16 


1. Fuel allowance for engine start, taxi, takeoff and 
acceleration to climb speed is approximately 1500 LB. 
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CONSTANT ALTITUDE LONG RANGE CRUISE 
INFORMATION 


From the constant altitude cruise curves the pilot 
can determine: 1) Speed for long range cruise, 2) 
Distance available for a given fuel quantity or fuel 
required to fly a given distance, and 3) Time elapsed 
during the cruise segment of (2) above, with wind 
and temperature conditions included. 


EXAMPLE | 


Conditions: Configuration: Clean + 650 gal tank 
(centerline) + (2) 450 gal tanks (inboard) 
Initial Gross Weight: 47,000 Ib 
Cruise Pressure Altitude: 15,000 ft 
Winds: Average 50 knot headwind 
Ambient Temperature: 20°C warmer than 
standard 


Find: Cruise Mach number, fuel required and time 
elapsed to fly 350 NMi Ground Distance. 


Solution: 


1. Determine the configuration drag index from 
figure B1-5 by adding the various store drag 


numbers. 
Store 
Store Location Drag 
NO, 


(1) 650 gal tank Centerline 14 
(1) 450 gal tank Left inb’d 14 


(1) 450 galtank Right inb’d 14 


Configuration Drag Index = 42 
2. Read Standard Day temperature at 15,000 ft 
pressure altitude from Standard Atmosphere 
Table (figure B1-10) = -14.718°C. 
Ambient temperature = 
-14.718° + 20° = +5.282°C. 


3. Estimate Average Gross Weight 
Initial Gross Weight = 47,000 Ib 
Estimated Fuel Used = 4000 Ib 
Estimated Final Gross Weight = 43,000 Ib 
Estimated Average 


Gross Weight = 47,000 + 43,000 
= 45,000 Ib 


4. Enter sample chart page B4-2 at estimated aver- 
age gross weight = 45,000 Ib (A). Move to the 
right and intercept pressure altitude = 15,000 
ft at (B), and project down to the configura- 
tion drag index number = 42°(C). Move to 


the right and read estimated constant altitude 
cruise Mach number = 0,777 (D). 


5. Enter sample chart page B4-4 estimated cruise 
Mach number = 0.777 (E). 
Parallel the guide lines from (E) until the am- 


bient temperature (+5.3°C) is intercepted at (F). 


From (F) move to the right and intercept the 
50 knot headwind line at (G). Continue from 
(G) to the zero wind - true airspeed reflector 
line (H). Drop down to the velocity scale and 
read TAS = 505 knots, (J). From (G) extend 
a vertical line upward to the required range 
line = 350 NMi, (K). From (K) move to the 
left and read estimated elapsed time = 46 
minutes, (L}. 


6. Enter sample chart page B4-5 at estimated 
average gross weight = 45,000 Ib, (M). 
Move horizontally to cruise altitude = 15,000 
ft, (N). Drop vertically to configuration drag 
index number = 52, (P). Move horizontally 
to true airspeed = 505 knots, (Q), move up 
and intercept estimated elapsed time = 46 
minutes, (R). Move to the left and read fuel 
used = 5550 Ib, (S). 


7. Revised Estimated Average Gross Weight 
Initial Gross Weight = 47,000 Ib 
Fuel Used Reading = 5550 Ib 
Final Gross Weight = 41,450 lb 
Average Gross 


Weight = 47,000 + 41,450 44,225 Ib 


8. Reworking steps 4, 5, and 6 with revised aver- 
age gross weight = 44,475 lb, the respective 
readings are: 


Mach Number 0.77 

True Airspeed 500 knots 
Elapsed Time 46.5 minutes 
Fuel Used 5405 Ib 


Calibrated airspeed can be read from figure 
B4-1 at 0.77 Mach number and 15,000 ft as 
395 KCAS. 


EXAMPLE Il 


Conditions: Configuration: Clean + (2) 450 gal tanks 
(inboard) + (2) AGM-12B (outboard) 
Initial Gross Weight: 44,000 Ib 
Cruise Altitude: 30,000 ft 
Wind: Average 50 knot tailwind 
Ambient Temperature: 10°C colder than 
standard 


T.O. 1F-105D-1 


Find: Cruise Mach number, ground distance available 
and time elapsed in cruising with 2000 lb of fuel. 


Solution: 


1. Determine the configuration drag index from 
figure B1-5 by adding the various store drag 


numbers. 
Store 
Store Location Drag 
NO. 


(1) 450 galtank Left inb’d 14 


(1) 450 galtank Right inb.d 14 

(1) AGM-12B Left outb’d 13 
(in the presence 
of inb’d fuel 
tank) 

(1) AGM-12B Right outb’d 13 


(in the presence 
of inb‘d fuel 
tank} 


Configuration Drag Index = 54 


2. From figure B1-10 read standard day tempera- 
ture at 30,000 ft pressure altitude = -44.436°C, 
Ambient temperature = -44.436 - 10 = 
-54.436°C. 


3, Determine Average Gross Weight 
Initial Gross Weight = 44,000 Ib 
Fuel Used in Cruise = 2000 Ib 
Final Gross Weight = 42,000 Ib 
Average Gross 
Weight = 44,000 + 42,000 


— 
5 43,000 ib 


4, Enter sample chart page B4-2 at average gross 
weight = 43,000 Ib, (AA). move to the right 
to cruise altitude = 30,000 ft, (BB), drop 
vertically te configuration drag index = 54 
(CC), move to the right and read cruise Mach 
number = 0.883, (DD). 


5. Enter sample chart page B4-4 at cruise Mach 
number = 0.883, (EE). Parallel the guide 
lines from (EE) until the ambient temperature 
(-54°C) is intercepted at (FF). From (FF) 
move to the right and intercept the zero wind; 


B4-3 


TO. 1F-105D-1 


B44 


true airspeed reflector line at (GG). Drop 
down to the velocity scale and read true air- 
speed = 511 knots. (HH). Continue from (GG) 
horizontally to the 50 knot tail wind line, (JJ). 
From (JJ) project a vertica! line into the time 
— ground distance plot. 


. Enter sample chart page B4-5 at average gross 


weight = 43,000 Ib, (KK). 


Move horizontally to cruise altitude = 30.000 ft, 


{LL). Drop down to configuration Brag Index 
number = 54 (MM), From (MM) move hori- 
zontally across to true airspeed = 511 knots. 
(NN). Move up to fuel used = 2000 1b and 
read time elapsed = 20.5 minutes at {PP}. 


. Re-enter sample chart page B4-4 at elapsed 


time = 20.5 minutes (RR). Move to the right 
and intercept line from (JJ) and read ground 
distance = 190 NMi, (SS). 
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CRUISE CLIMB INFORMATION 


From the cruise-climb curves the pilot can determine: 


1) Mach number for long range cruise, 2) Altitudes 
for long range cruise, 3) Fuel required to fly a given 


distance, or distance covered for a given fuel quantity, 


4) Time elapsed during cruise segment of (3) above, 
with wind and temperature corrections as applicable. 


EXAMPLE | 


Conditions: Configuration: Clean + (6) 750 lb bombs 
(centerline) + (2) 450 gal tanks (inboard) 
Initial Gross Weight: 47,000 lb 
Winds: Average 40 knot tailwind 
Ambient Temperature: 15°C warmer than 
standard 


Find: 1)Cruise Mach number and altitudes for 
long range cruise 


2) Fuel required and time elapsed to fly 250 
NMi. 


Solution: 


1. Determine configuration drag index from 
figure B1-5 by adding the various store drag 


numbers 
Store 
Store Location Drag 
NO, 


(6) 7501lb bombs Centerline 75 
(1) 450 galtank Left inb’d 14 


(1) 450 galtank Right inb’d 14 


Configuration Drag Index = 103 


2. Estimate Average Gross Weight 
Initial Gross Weight = 47,000 Ib 
Estimated Fuel Used = 4000 Ib 
Estimated Final Gross Weight = 43,000 Ib 
Estimated Average 


Gross Weight = a es Le 45,000 Ib 


3. Enter sample chart page B4-6 at configuration 
drag index = 103 (A), move up to estimated 
average gross weight (45,000 Ib) (B), move to 
the right and read estimated average cruise 
pressure altitude = 24,500 ft, (C)- 


B48 


4. Enter ICAO density altitude chart, figure B1-9, 
with estimated cruise pressure altitude = 24,500 
ft and read standard day temperature (-34°C). 
Ambient temperature = (-34 + 15) = -19°C. 


5. Re-enter sample chart page B4-6 at configura- 
tion drag index = 103 (A), move up to line (D), 
move across to the Mach number scale and read 
cruise Mach number = 0.833 (1). Parallel the 
guide lines from (E), until the ambient tempera- 
ture (-19°C) is intercepted at (F). From (F), 
move to the right and intercept the zero wind- 
true airspeed reflector line, (G). Drop down 
to the velocity scale and read TAS = 514 knots, 
(H). (Ground speed at zero wind.) From (G) 
continue across to a 40 knot tailwind at (J), 
and move up to the required range line = 250 
NMi, (K). Move to the left and read elapsed 
time = 27 minutes, (L). 


6. Enter sample chart page B4-8 at estimated 


gross weight = 45,000 Ib, (M). Move up to 
configuration drag index = 103, (N). Move 
to the right and intercept true airspeed = 
514 knots at (P) (see step 5). Move up toa 
time of 27 minutes, (Q) (see step 5), and 
move to the fuel used scale to read 3200 Ib 
of fuel, (R). 


7. Revise Estimated Average Gross Weight 


Initial Gross Weight = 47,000 Ib 
Fuel Used Reading = 3200 Ib 
Final Gross Weight = 43,800 Ib 
Average Gross 


Weight = 47,000 + 43,800 
SS (OTD 


8. Reworking steps 3, 4, 5 and 6 with revised 


average gross weight = 45,400 Ib, the respec- 
tive readings are: 


Average Cruise-Climb Altitude = 24,300 ft 
Temperature (-33.5°C + 15) = -18.5°C 
True Airspeed = 514 knots 

Time = 27 minutes 

Fuel Used = 3210 lb 


9. To find initial and final cruise-climb altitude 


enter sample chart page B4-6 at configuration 
drag index = 103, (A). Proceed to the initial 
gross weight = 47,000 Ib, (S), move to the 
right and read initial cruise-climb pressure 
altitude, 23,400 ft, (T). Continue from (S) 
to final gross weight = 43,800 Ib, (U), Move 
across and read final cruise pressure altitude, 
25,250 ft, (V). 
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EXAMPLE I! 


Conditions: Configuration: Clean + (2) 450 gal tanks 
(inboard) + (2) AGM-12B (outb’d) 
Initial Gross Weight: 44,000 lb 
Winds: Average 50 knot headwind 
Ambient Temperature: 10°C colder than 
standard 


Find: 1) Cruise Mach number and altitudes for 
long range cruise. 


2) Ground distance available and time 
elapsed in cruising with 2000 lb of fuel. 


Solution: 


1. Determine the configuration drag index from 
figure B1-5 by adding the various store drag 


numbers. 
Store 
Store Location Drag 
NO. 
(1) 450 galtank Left inb’d 14 
(1) 450 galtank Right inb’d 14 
(1) AGM-12B Left outb’d (in 13 
the presence of 
inb’d fuel tank) 
(1) AGM-12B Right outb'd (in 13 


the presence of 
inb’d fuel tank) 


Configuration Drag Index = 54 


2. Determine Average Gross Weight 
Initial Gross Weight = 44,000 Ib 
Fuel Used in Cruise = 2000 Ib 
Final Gross Weight = 42,000 lb 
Average Gross 
Weight = 44,000 A 42,000 _ 43,000 Ib 

8, Enter sample chart, page B4-6 at configuration 
drag index = 54, (AA). Move up to estimated 
average gross weight (43,000 lb) (BB), move 
across to altitude scale and read average cruise- 
climb pressure altitude = 28,000 ft, (CC). 


4. Enter ICAO density altitude chart, figure 
B1i-9, at cruise-climb pressure altitude and read 


B4-10 


standard day temperature = 43° C. 
Ambient temperature = )-43°C + -10°C) = 53°C. 


. Re-enter sample chart page B4-6 at configura- 


tion drag index = 54, (AA). Move up te line, 
(DD), move across to the Mach number scale 
and read cruise Mach number = 0.871, (EE), 
Continue from (EE), parallel to the guide lines 
until the ambient temperature (-53°C) is inter- 
cepted at (FF), move to the right until the 50 
knot headwind is intercepted at (GG). Continue 
from (GG) to the zero wind-true airspeed re- 
flector line (HH). Drop down to the velocity 
scale and read TAS = 500 knots, (JJ). From 
(GG) extend a line upward into the time- 
ground distance plot. 


. Enter sample chart page B4-8 at average gross 


weight = 43,000 Ib, (KK), and move up to con- 
figuration drag index = 54,(LL). Move to the 
right to true airspeed -500 knots, (MM). From 
(MM) move up to fuel available = 2000 Ib at 
(NN) and read time elapsed = 21 minutes. 


. Re-enter sample chart page B4-6 with time 


elapsed (21 minutes) at (PP), move to the 
right and intercept line from (GG). The point 
of interception (QQ) is the ground distance 
covered = 160 NMi. 


. Initial and final cruise altitudes of 28,000 ft 


and 29,000 ft respectively are determined in 
the same way as in example I, by reading from 
(AA) to the initial gross weight = 44,000 lb and 
to the final gross weight = 42,000 lb. 


Note 


An alternate method can be used to deter- 
mine the time elapsed, and distance covered 
with 2000 Ib of available fuel. Enter chart 
as in step 6 and proceed from (LL) across 
to the nautical miles per pound scale and 
read 0.088 NMi/lb. Multiplying the fuel 
available (2000 lb) by the NMi/Ib (0.088) 
will give the zero-wind distance. 2000 X 
0.088 = 176 NMi. To correct for wind use 
the following relationship: 
Distance with wind = (zero-wind distance) 
(TAS + Wind Speed), where a tail wind is a 
TAS 
positive wind speed and a headwind is a nega- 
tive speed. Distance with 50 knot headwind 


= 176 (500-50) = 158 N.Mi. 
500 
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Note (continued) 


Time = Distance with Wind/speed with 
wind = 158/(500-50) = 0.351 Hr. 
0.351 Hr. X 60 = 21 Min. 


SPECIFIC RANGE CHARTS 


Nautical miles per pound of fuel, true airspeed and 
fuel flow can be read from these charts for any 
Configuration Drag Index for any conditions of 
Gross Weight, Pressure Altitude, Mach number 

and Ambient Temperature. 


EXAMPLE | 


Conditions: Configuration: Clean Aircraft 
Initial Gross Weight: 40,000 Ib 
Cruise Altitude: 5000 ft 
Cruise Speed: 490 KCAS 
Ambient Temperature: 5°C colder than 
standard day 


Find: Average Nautical Miles per pound of fuel, 
fuel flow and fuel used during a 10 minute cruise. 


Solution: 


1. From figure B4-1 determine Mach number at 
5000 ft for 490 KCAS = 0.8 Mach number. 


2. Determine standard day ambient temperature 
at 5000 ft pressure altitude from Standard 
Atmosphere Table figure B1-10 = 5.094°C. 
Ambient temperature = Standard -5° = 
§.094-5.0 = 0.09°C 


8. Estimate Average Gross Weight 
Initial Gross Weight = 40,000 Ib 
Estimated fuel used = 2000 lb 
Estimated Final Gross Weight = 38,000 Ib 
Estimated Average 


Gross Weight = a ld = 39,000 Ib 


4. Enter sample chart page B4-10 at estimated 
average gross weight of 39,000 Ib, (A) and 
move to the right to 5000 ft altitude line, (B), 
then drop to base line, (C). 


5. Follow guide line to Cruise Mach number = 
0.80, (D). 


6. Move to the right and read Cruise Factor - 
Clean Configuration = 7.9, (E). 


B4-12 


7. Since no external stores are carried, go directly 
to the ‘Nautical miles per Pound of Fuei and 
Fuel Flow Chart.’* Enter chart page B4-12 
at lower left hand corner at Cruise Mach 
number = 0.80, (F), 


8. Move to the right to the Cruise Factor = 7.9 
(G). 


9. Move up to Cruise Altitude = 5000 ft, (H). 


10. Move to the right to read nautica! miles per 
pound of fuel from scale = 0.0622, (J). 


11. Enter chart at Mach number = 0.8 at (L) and 
intersect the ambient temperature = 0°C at 
(M). Enter chart at nautical miles per pound 
of fuel = 0.0622 at (K) and draw a horizontal 
line. 


12. Move upward from (M) to intersect line at (N) 
and read fuel flow = 8250 pounds per hour. 


13. Compute fuel required for 10 minute cruise: 
time (min) X fuel flow lb = fuel used. 
60 (min) hr 


10 X 8250 = 1375 Ib 
60 


14. Revise Estimated Average Gross Weight 
Initial Gross Weight = 40,000 Ib 
Computed Fuel Used = 1375 lb 
Final Gross Weight = 38,625 lb 
Average Gross 


Weight “See. 39,313 Ib 


15. Reworking steps 4 thru 10 with revised average 
gross weight = 39,313 lb 
Nautical Miles per pound of fuel is read as 
0.0615 and fuel flow as 8300 Ib/hr 
Fuel used for cruise = 10 X 8300 = 1383 
60 


EXAMPLE II 


Conditions: Configuration: Clean + (2) 450 gal tanks 
(inboard) + (2) M-117 750 lb bombs (outb’d) 

Initial Gross Weight: 47,000 Ib 

Cruise Altitude: 20,000 ft 

Cruise Speed: 420 KCAS 

Ambient Temperature: Standard Day + 5°C 


Find: Time elapsed, zero-wind distance covered, 
average fuel flow and nautical miles per pound of 
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fuel, having available 4000 Ib of fuel for cruise at 
constant altitude. 


Solution: 


iy 


From figure B4-1 determine Mach number at 
20,000 ft for 420 KCAS = 0.892 Mach number 


. Determine standard day ambient temperature 


at 20,000 ft from Standard Atmosphere Table 
(figure B1-10) = 24.624°C. 

Ambient temperature = Standard + 5° = 
-24.624 + 5° = -20°C 


. Determine the configuration drag index from 


the table on figure B1-5 by adding the various 
store drag numbers 


Store 
Store Location Drag 
NO. 
(1) 450 galtank Left inb’d 14 
(1) 450 galtank Right inb'd 14 


(1) M-117 750 lb 


(1) 


Left outb’d (in 16 


bomb the presence of 

inb’d fuel tank) 
M-117 750 lb Right outb’d(in 16 
bomb the presence of 


outb’d tank) 


Configuration Drag Index = 60 


. Compute Average Gross Weight 


Initial Gross Weight = 47,000 lb 
Fuel Used for Cruise = 4000 Ib 
Final Gross Weight = 43,000 Ib 
Average Gross 


Weight = 47,000 . 43,000 _ 45,000 Ib 


. Enter sample chart page B4-10 at average 


gross weight = 45,000 lb, (AA), and move to 
the right to 20,000 ft altitude line, (BB), then 
drop down to base line, (CC). 


. Follow guide line to Cruise Mach number = 


0.892, (DD). 


. Move to the right and read Cruise Factor — 


Clean Configuration = 12.5, (EE). 


10. 


5a 


12. 


13. 


14. 


15. 


16. 


. Enter Sample Chart page B4-10 at Cruise 


Factor — Clean Configuration = 12.5 (FF) and 
draw a horizontal line (FF-GG). 


. Enter Mach Number scale at cruise Mach = 


0.892, (HH) and move to the right to inter- 
sect configuration drag index 60 at (JJ). 


From (JJ) draw a vertical line to intersect line 
(FF-GG) and read total cruise factor = 15.4 
at (KK). 


Enter Sample Chart page B4-12 at Cruise Mach 
number = 0.892, (LL), 


Move to the right to Cruise factor = 15.4, (MM 
then move upward to intercept cruise altitude 
line = 20,000 ft, (NN). From (NN) move hori- 
zontally to read nautical miles per pound of 
fuel = 0.0686 at (PP). 


Enter chart at Mach number = 0.892 at (RR) 
and intersect the ambient temperature = 
~20°C at (SS), Enter chart at nautical miles 
per pound of fuel = 0.0686 at (QQ) and draw 
a horizontal line. 


Move upward from (SS} to intersect line at (TT) 
and read fuel flow = 8000 lb/hr. 


Compute time elapsed during Cruise: Fuel + 
fuel flow = time in hours 
4000 lb + 8000 Ib/hr = 0.5 hr. 


Compute distance covered during cruise: 
NMi per pound of fuel X fuel used = zero- 
wind distance 

0.0686 x 4000 = 274 NMi 


Note 


To correct distance for prevailing winds 
use the following relationship. 
Distance with wind = (zero-wind distance) 
(TAS + Wind Speed) 

TAS 
where a tailwind is a positive wind speed 
and a headwind is a negative speed. 
Examples: To correct the no-wind dis- 
tance of 274 NMI (computed in step 
16) for & prevailing headwind of 20 
knots, read true airspeed = 552 knots 
at (UU). 
Then, (274 NMi) (552-20 = 

552 

264 NMi with 20 knot headwind 


DIVERSION SUMMARY TABLES 


Diversion Range and Diversion Endurance Summary 
Tables are each presented for four configuration 
drag indices. Since the variation between adjacent 
configurations is small, the chart which comes 
closest in drag index to the configuration flown may 
be used. 


These tables are provided to determine range {or 
time) available with various values of fuel remain- 
ing. Included in the range charts are four flight 
profiles, as follows: 


(A) Cruise at initial altitude until over base. 
Time and fuel are included for a penetration 
descent at destination, but range does not 
include descent distance. 


Cruise at initial altitude and descend on 
course. Time and fuel are included for a 
maximum range descent at destination and 


range includes the on-course descent distance. 


(c) Use optimum altitude over base. Time and 
fuel are included for a Military Thrust climb 
to optimum altitude and a penetration de- 
scent at destination. Range includes on- 
course climb distance but does not include 
descent distance. 


D Use optimum altitude and descend on course, 


Time and fuel are included for a Military 
Thrust climb to optimum altitude and a max- 
imum range descent at destination. Range 
includes both the on-course climb and de- 
scent distances. 


The endurance charts show flight time available at 
speeds for maximum endurance for the following 
two profiles: 


Loiter at initia] altitude. Time and fuel 
included for a maximum range descent to 
sea level destination. 


Climb to and loiter at optimum altitude. 
Time and fuel included for both a Military 
Thrust climb to optimum altitude and a 
maximum range descent to sea level 
destination. 


Sample Probiem 
Given: 


Clean aircraft [947] C/W plus (2) 450-gallon 
tanks with 3000 lbs of fuel on board at 15,000 
feet pressure altitude. 
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Find: (a) Zero wind distance available at optimum 


altitude. 


(b) Zero wind endurance time at optimum 
altitude. 


Solution: 


1. Determine the configuration drag index from 
figure Al-5 by adding the various store drag 


numbers. 
Store 
Drag NO 
Clean Aircraft [947] C/W 20 
(1) 450 gal tank, right inb’d 14 
(1) 450 gal tank, left inb’d 14, 
Configuration Drag Index = 48 


The chart closest to a configuration index 
of 48 is the one for configuration drag 
index = 42, 


2. Enter Diversion Range Summary Chart for 
drag index of 42 (page B4-26) at initial 
altitude of 15,000 feet and 3000 Ibs of fuel 
onboard, and read; 


{a) For profile ©) , climb to 25,000 feet 
to realize a 146 nautical mile zero-wind 
range over destination and arrive at 
sea level destination with 1000 Ib 
approach and landing reserve. Flight 
time is 22.8 minutes. Cruise speed at 
25,000 feet is shown at the bottom of 
the chart to be 0.81 Mach. 


{b) For profile @D , climb to 35,000 feet 
to realize a 235 nautical mile zero-wind 
range, of which 60 nautical miles is 
the maximum range descent distance 
to sea level destination, and arrive 
with 1900 lb approach and landing re- 
serve. Flight time is 30.6 minutes and 
cruise speed is 0.87 Mach. 


3. Enter Diversion Endurance Summary Chart 
for drag index of 42 (page B4-30) at initial 
altitude of 15,000 feet and 3000 ibs of fuel 
on board. For profile (B) , climb to 25,000 
feet to realize 31.8 minutes in flight, of 
which 7.5 minutes is the maximum range 
descent time to sea level destination, and 
atrive with 1000 Ib approach and landing 
reserve. Loiter at 25,000 feet at 0.68 
Mach number. 
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CONSTANT ALTITUDE 
LONG RANGE CRUISE 
MACH NUMBER AND TIME 


Model: F-105F 
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fuel grade: JP-4 


fuel density: 6.5 LB/GAL 


data date: 1 JULY 1964 


__ 


data basis: FLIGHT TEST 


i 
iI 
i 
i 


GROSS WEIGHT — 1000 LB 
i 
& 


MACH NUMBER 


Figure B4-2 (Sheet 1 of 3) 


B4-17 


T.O. 1F-105D-1 


model: F-105F CONSTANT ALTITUDE 
angine: 375-P-19W LONG RANGE CRUISE 
fuel 2 #4 NAUTICAL | MILES PER POUND 
fuel density: 6.5 LB/GAL Ww 
data date: 7 JULY 1964 AND FUEL USED 


He een 
Fe aes 
Veer 


ye Ff Bee 


NAUTICAL MILES PER POUND OF FUEL 


& 
Ly 
25 
th 


N 


Z, 


Wy 
SZ 


LE 


Sei 


30 Seer ect 

35 —54 i 

40 —57 i LH 
ne Oa Aa ae 8 | 
H | ! | 
| 


ae 
aoe Ue ye 
= ae be ap 


7 
WZ 


T.0. 1F-105D-1 


model: _—_—P-TOSF 
cogine: eS 
fuel 


feel geode: __—__ 1-4 
fuel density: 6.5 LB/GAL 
date-date:_T_JULY 1964 
data 


NAUTICAL MILES PER POUND OF FUEL 


NI 
Ne E 
NAS 


GROSS WEIGHT — 1000 LB 


Figure B4-3 (Sheet 2 of 2) 


T.O. 1F-105D-1 


CRUISE FACTOR FOR 


NAUTICAL MILES 


PER POUND OF FU 


LF] 


model: 
engine: 


F-105F 
175-P-19W 


rf 


fuel grade: JP-4 | 
fuel density: 6.5 LB/GAL 


data date: 


os 06 
MACH NUMBRR 
Figure B4-4 (Sheet 1 of 4) 


EU Yy 
a 


ENIIEL 
Y, WY VME 
YU 


Yi 


ZY i ; ; 
YU yyy 


Wy 
SYiYjyyY 


Wy 
Y 
UGG 
GU 


i 
gi 4-4 (Sheet 2 of 4) 


1.0--7 Pf Bins cause FA NAUTICAL 
ieee: eS 
(VL steppes al: F-105F 
0.8 FAL ha ee Pe aes 7 
. VALS OPAL AT. pire soe pecaWardaee gine: 575-P-19 
4 NG pera Sea) Pee fuel grade: 
2 ttt vel densi 


T.O, 1F-105D-1 


DIVERSION RANGE SUMMARY TABLE model: F-105F 
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DIVERSION RANGE SUMMARY TABLE ’ ee 
engine: 475-P-19W 
“mac nox D> 62 ieee as we 
DRAG INDEX v6 
Standard Day — No Wind data dete: _1 HY 1964 


dots besis: FLIGHT TEST 


nwa =. 
Climh Speed Schedule and Thrust Settings I : : 
KCAS to Rec Mach A sth th Giciwe ® ime & Fuel Included for a Penetration Descent @) Time & Fugl inctuded for Climb to Opterum Alt: 


De tude and Penetration Descent at Destination 
Thewst. a oer a include Distance Ranes Sees Nat taclade Sistance for Sescent 
% Schedules Provide For Arrival at Sea Level with : . at Destination, 


bas ; Time & Fowl! included for Climb to Optimum Alti 
1000 LB Fue! — Approach and Landing Reserve. Time & Fuel Incivded for a Maximum Range @ Ledges Range Descent en 
With Over 3500 LB of Fuel Remaming, Fly at Descent at Destination Range faciedes Distance Range includes Distance for On-Course Descent 
33008 FT at M O87 for Optimum Range. for On-Course Descent to Sea Level Destination. 10 Sea Level Destination 

RANGE AND TIME REMAINING WITH 1000 LB RESERVE AT SL 


_ INITIAL ALTITUDE 


MINUTES 


NAT MS | 2900) 3 44° °#«95 62 |78 | 84 "1 Cruise at initial Altitude and Descend on 
_ MINUTES 4 6. 3 ; 6 | 13.9 {Course 
100 [SsL/ A / 0/25 25/30 ) 30/35,)) 35/35 OPTIMUM. ALTITUDE 

NAUT MI i lise Optimum Altitude Untd Over % 
MINUTES 


Wau! i 34 Hae ay ~ Hse Hg Her Tg Use Optimum Altitude and Descend on 
MINUTES Course 0), 


NAUT AH Cruise at initial Altitude Untd Over 
MINUTES Base 


“NAUT MI | . “80 e 26 | 4g | Cruise at Initial Altitude and Descend 0 
MINUTES Course & 


‘1000 FT SL/ i /30 1 /35 /35 \30/35,|,: 5. OPTIMUM ALTITUDE 


NAUT Mi 458 — 5 57 59 Use Optimum Altitude Until Over Bass 
MINUTES © 


NAUT MI | . li20 WH "148  WUse Optimum Altitude and Descend a 


NAUT MI Cruise at initial Altctude Until Over 
Base 4) 


MINUTES i : Course 


NAUT MI Cruise at Initial Altitude Until Over 
MINUTES ai 2 9 [Base ® 


NAUT MI | : 1" “192 "| . Cruise at initial Altitude and Descend on 
MINUTES | 24.4 | 26.0 2 {Course 
A000 FT 415/35, 5/35) ',20/35,1125/35 35/35 OPTIMUM ALTITUDE 


NAUT MI Es fis, Use Optimum Altitude Until Over Base 


MINUTES ys _ © 
WAUT MI Use Optimum Altitude and Descend & 


MINUTES Course 


NAUT MI Cruise at Initial Altitude Until Over 
MINUTES Base ® 


NAUT MI ~ Tagg | 22% 7 ; 3 £ ~ TCruise at initial Altitude and Descend on 
MINUTES 8 2. 35.4 Lt 5.6 Course 


1000 FT 5/35,|,35/35 |,35/35 135/35\|)35/35,)) 35/ OPTIMUM ALTITUDE 


NAUT MI Use Optimum Altitude Until Over wo. 
MINUTES 4 


NAUT MI [289 — ¥f 30¢ 14 4321 4339 — } Use Optimum Altitude and Descend on 
MINUTES 


Cruise Altitude 
True Mach No is 0.57 0.61 0 : . ' 9 Cruise Speed 


DESCENT DIST NAUT MI ~ MAX RANGE DESCENT 
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DIVERSION ENDURANCE SUMMARY TABLE model: F-105F 
engine: ——_—dS75-P-19W 
fuel grade: JP-4 

CONFIGURATION i» @) fuel density: 6.5 LB/GAL 

DRAG INDEX dato date: 1 JULY 1964 


data basis: FLIGHT TEST 


fA) TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT TO SEA 
LEVEL DESTINATION. 


(B) TIME & FUEL INCLUDED FOR A MILITARY THRUST CLIMB AT 0.88 
TRUE MACH NUMBER 10 OPTIMUM LOITER ALTITUDE 
% SCHEDULES PROVIDE FOR ARRIVAL AT SEA LEVEL WITH 1000 LB TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT 10 SEA 
FUEL APPROACH AND LANDING RESERVE LEVEL DESTINATION 


INITIAL ALTITUDE PROCEDURE 


MINUTES : i : ; 13.8 | 14.8 | 16.0 | LOITER AT INITIAL ALTITUDE @ 
1000 FT -L. 25 30 35 OPTIMUM ALTITUDE 
MINUTES . : . ‘ 13.8 14.8 | 16.0 LOITER AT OPTIMUM ALTITUDE 


MINUTES ; : oT LOITER AT INITIAL ALTITUDE {A} 


1000 FT “OPTIMUM ALTITUDE 
MINUTES | 14. ; Bs 9. LOITER AT OPTIMUM ALTITUDE [BI 


MINUTES |. 27. é : : : LOITER AT INITIAL ALTITUDE f@) 


3000 FT OPTIMUM ALTITUDE 
MINUTES . ; , ; x LOITER Al OPTIMUM ALTITUOE [8) 


MINUTES F : ; 2 ; x LONER AT INITIAL ALTITUDE [Ay 


1600 FT § OPTIMUM ig 
MINUTES 


LOITER SPEEDS AND DESCENT DATA 
15 }- 20 
0.55 | 0.62 

rao 
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LOITER ALT (1000 FT}} SL. 
TRUE WACH NUMBER | 0.42 
DESCENT DIST ee 
DESCENT TIME =a 


0.77 | 0.84 
| 55 |  RAUT Mi 


os za 
Lae co 


B4-30 


T.O, 1F-105D-1 


model: _*F-TOSF DIVERSION ENDURANCE SUMMARY TABLE 
engine: JS75-P-19W 

fuel grade: JP-4 

fuel densify: 6.5 LB/GAL 

data date: 1 JULY 1964 Bach ) 28 


dato basis: FLIGHT TEST 


fA} TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT 10 SEA 
LEVEL DESTINATION 


IB) TIME & FUEL INCLUDED FOR A MILITARY THRUST CLIMB AT 0.88 
TRUE MACH NUMBER TO OPTIMUM LOITER ALTITUDE 
% SCHEDULES PROVIDE FOR ARRIVAL AT SEA LEVEL WITH 1000 LB TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT TO SEA 
FUEL APPROACH AND LANDING RESERVE LEVEL DESTINATION 


INITIAL ALTITUDE PROCEDURE 


MINUTES . : > : ‘i - LOITER AT INITIAL ALTITUDE {a} 
1000 FT ob. OPTIMUM ALTITUDE 
MINUTES : - : , ‘ ‘ LOITER AT OPTIMUM ALTITUDE 


MINUTES . : ? , ; ‘ ‘ LOITER AT INITIAL ALTITUDE [a 
1000 FF OPTIMUM ALTITUDE 
MINUTES . «16. : , ; < ; LONER AT OPTHAUM ALTITUDE [BI 


MINUTES é ; . 3 : LOITER AT INITIAL ALTITUDE fal 


1000 FT OPTIMUM ALTITUDE 
MINUTES ‘ x : , : LOITER AT OPTIMUM ALTITUDE is} 


MINUTES 5 ° ‘ k LOITER AT IN{TIAL ALTITHDE Ta} 
1000 FT OPTIMUM ALTITUDE 
MINUTES ‘ . f B LOITER AT OPTIMUM ALTITUDE i) 


Tuoirer aur (1000 FN] S.L: 
TRUE MACH NUMBER | 0.42 


DESCENT DIST 
DESCENT TIME 
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DIVERSION ENDURANCE SUMMARY TABLE eS 
engine: 575-P-19W 
eh eres. PA 
fuel density: 6.5 1B/GAL 

CONFIGURATION dai — 

te we 4? data date: T JULY 1964 


data basis: FLIGHT TEST 


Ta) TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT 10 SEA 
LEVEL DESTINATION. 


1B} TIME & FUEL INCEIOED FOR A MILITARY THRUST CLIMB AT 098 
TRUE MACH NUMBER EG OPTIMUM LOITER ALTTURE 
© SCHEDULES PROWIDE FOR ARRIVAL AT SEA LEVEL WETH 1000 LB TIME & FUEL INCLUDED FOR A MAXIMUM RANGE BESCENT 10 SEA 
FUEL APPROACH &NG LANGING RESERVE. LEVEL DESTINATION, 


PROCEDURE 


MINUTES - . . . 5 LOLFER AT SNETIAL ALUTUGE 
1008 #1 dL. OPTIMUM ALTITUDE 
MINUTES : : . x LORTER AT OPTIMUM ALTITUDE & 


WIRUTES - . , é ; R LOFFER AT INITIAL ALTITUDE 
1000 FF OPTIMUM ALTITUDE 
MINUTES : - - ; : ‘ LOITER AT OPTIMUM ALTITEBE 


MINUTES - ‘ : ; ; ; LOITER AT INITIAL ALTITUDE 2A 
1000 FT OPTIMGM ALTITUDE 
MIMSTES . 3 i é m LONER AT OPTIMUM ALTITUBE 8 


MINUTES 4 : i : LOUTER AT INTIAL ALTITUDE Gi 
1006 Ft OPTIMUM ALTITUDE 
MINUTES ; é J : 0 i; LOWER AY OPTIMUM ALTITUDE is) 


LONER ALT (1000 FD 
TRUE MAGH NUMBER 


DESCENT DIST 
DESCENT TIME 
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model: F-105F DIVERSION ENDURANCE SUMMARY TABLE 
engine: 4S75-P-19W 

fuel grade: a IP-4 

fuel density: 6.5 18/GAL CONFIGURATION 6 
data dote: 1 JULY 1964 DRAG a 2 
deta basis: FLIGHT TEST 


[Al TIME & FUEL INCLUDED FOR A MAXIMUM RANGE DESCENT TD SEA 
LEVEL DESTINATION 


(3) THME & FUEL INCLUBED FOR A WILITARY THRUST CUNB AT 0.88 
TRUE MACH NUMBER 10 OPTIMUM LOITER ALTITUDE 


* SCHIDULES PROVIDE FOR ARRIVAL AT SEA LEVEL WITH 1000 18 TIME & FUEL INCLUDED FOR A MAME RANGE DESCENT 10 SEA 
FULL APPROACH AND LANDING RESERVE LEVEL DESTINATION 


INITIAL ALTITUDE PROCEDURE 


MINUTES . - . : LOITER AT (NETIAL ALTITUDE [@ 
1000 FT -L. OPTIMUM ALTITUDE 
MINUTES . . m f LOITER AT OPTIMUM ALTITUDE & 


MINUTES . r ; LOVTER AT (NSTIAL ALTITUDE fa) 
1000 FY OPTIMUM ALTITUDE 
MINUTES : : : ; LOWTER AT OPTIMUM ALTITUDE 3) 


MINUTES x ‘ ; E LOITER AT INITIAL ALTITUGE ial 
1000 FT OPTIMUM ALTITUDE 
MINUTES : ‘ i fs 5 LOITER AT OPTIMUM ALTITUDE 


MINUTES . . - i * b LOITER AT INITIAL ALTITUDE fl 
1000 FT OPTIMUM ALTITUDE 
MINUTES . : A i i LOITER AT OPTIMUM ALTITUDE [8] 


LOITER ALT (1000 FITS. 
TRUE MACH NUMBER | 0.42 
DESCENT DIST ey 
DESCENT TIME f= | 
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F-105F 


[F | 


TOTAL FUEL FLOW VS ALTITUDE 
FOR EXTENDED AFTERBURNER 
RANGE OPERATION 

SPEED 250-260 KCAS 


IG FLIGHT 


6.5 LB/GAL 
1 JULY 1964 


data basis: FLIGHT TEST 


dota date: 


1d 0001 — JGNLILIV 


TOTAL FUEL FLOW — GAL/MIN 
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PART 5 ENDURANCE 


TABLE OF CONTENTS 


Maximum Endurance Information . 2. 2. 1. 1. ee eee ee ee ee BET 


Maximum Endurance Charts . . 2 1 - we eee ee ee ee el) BEG 


MAXIMUM ENDURANCE INFORMATION. 


Charts in this part enable the pilot to determine maximum endurance speeds at any 
given conditions of Gross Weight, Altitude Configuration Drag Index and constant 
brake angle, in addition to the fuel required for a specified loiter time or the loiter 
time available for a given fuel quantity. 
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EXAMPLE | 


Conditions: Configuration: Clean + (2) 450 gal tanks 
Initial Gross Weight: 41,000 Ib 
Pressure Altitude: 15,000 ft 
Ambient Temperature: 6°C colder than standard 
day 
Bank Angle: 20° 


Find: Mach number for Maximum Endurance and 
fuel used durmg 60 minutes. 


Solution: 
1. Determine the configuration drag index from 


the table on figure B1-5 by adding the various 
store drag numbers 


Store 

Store Location Drag 
NO. 
(1) 450 galtank Left inb‘d 14 
(1) 450 galtank Right inb’d 14 
Configuration Drag Index = 28 


2. Determine standard day ambient temperature 
at 15,000 ft pressure altitude from Standard 
Atmosphere Table (figure B1-10) = -14.718°C. 
Ambient temperature = Standard -6° = 
-14.718-6.0 = -20.7°C 


3, Estimate Average Gross Weight 
Initial Gross Weight = 41,000 lb 
Estimated Fuel Used for 60 minutes = 6000 tb 
Estimated Final Weight = 41,000-6000 = 
35,000 Ib 
Estimated Average 
Gross Weight = 41,000 + 35,000 


2 


= 38,000 Ib 


T.0. TF-105D-1 


4. Enter sample chart page B5-2 at estimated 
average gross weight of 38,000 Ib, (A) and 
follow guide lines to 20° bank angle, (B). 
Read equivalent gross weight = 40,400 Ib at 
(C). 


5. Move to the right to 15,000 ft altitude line, 
(D) and drop down to configuration drag 
index = 28, (EB) 


6. Continue to the Mach number scale and read 
endurance Mach number = 0.617, (F). 


7. Continue to base line and follow guide lines 
until the ambient temperature of - 20.7°C is 
intersected at (G}. Move to the left to true 
airspeed reflector, (H)}, and down to the scale 
to read true airspeed = 380 knots, (4). 


8. Enter sample chart page B5-4 at equivalent 
gross weight = 40,400 Ib, (K). 
Move to the right to 15,000 ft altitude line, (L) 
and drop down to configuration drag index = 
28, (M). 


9. Move to the right to true airspeed = 380 knots 
at (N). Move up to the 60 minute time Ene, 
(P) and across to the fuel used scale and read 
5000 Ib of fuel, (Q). 


10. Revised Average Gross Weight Estimate 


Initial Gross Weight = 41,006 Ib 
Fuel Used for 60 Minutes = 5000 
Final Gross Weight = 36,000 tb 
Average Gross 

Weight = 41,000 + 36,000 


7) = 38,500 Ib 


11. Rework steps 4 through 9, entering charts at 


gross weight = 38,500 ib and find endurance 
Mach number = 0.625, true airspeed = 382 
knots and fuel used for 60 minutes = 5080 Ib. 
(From figure B4-1 read Calibrated Airspeed 

at 15,000 FT at 0.625 Mach NO, = 318 KCAS.) 
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EXAMPLE II 


Conditions: Configuration: Clean Aircraft 
Initial Gross Weight = 36,000 Ib 
Pressure Altitude = 25,000 ft 
Ambient Temperature = Standard Day 
Bank Angle = 15° 


Find: Maximum endurance time available for 2000 
lb of fuel. 


Solution: 


1. Determine Standard Day ambient temperature 
at 25,000 ft pressure altitude from Standard 
Atmosphere Table (figure B1-10) = -34.53°C 


2. Determine Average Gross Weight 
Initial Gross Weight = 36,000 Ib 
Fuel Used for Loiter = 2000 Ib 
Final Gross Weight = 34,000 lb 
Average Gross 


Weight = 36,000 + 34,000 _ 95 go 1, 
ee 
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. Enter sample chart page B5-2 and follow path 


as in Example I from 35,000 Ib. (AA) to bank 
angle = 15°, (BB), read equivalent gross 

weight = 36,200 (CC), continue to 25,000 ft 
altitude line, (DD) to configuration drag 

index = 0, (EE) to Mach number = 0.732, (FF), 
to ambient temperature of -34,5°C, (GG), to 
(HH), and read true airspeed = 440 knots, (JJ). 


. Enter sample chart page B5-4 and follow path 


as in Example I from 36,200 Ib, (KK) to 25,000 
ft altitude line, (LL) to configuration drag 
index = 0, (MM), to true airspeed = 440 knots, 
(NN), 


. Move up from (NN) to intersect the 2000 lb 


fuel line at (PP), and read time available = 
29 minutes. 


. If required, read calibrated airspeed at 25,000 FT 


at 0.732 Mach NO, from figure B4-1, = 308 KCAS. 
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PART 5A_ LEVEL FLIGHT ACCELERATION 


TABLE OF CONTENTS 


Level Flight Acceleration ©. 2 2. 1. 1. 1. 1 ww wee ee we lh) «CBS AS, BBA-4A 
Maximum Thrust Acceleration — Clean 2 2. 2. 1. 2 1) ee ee ew. BEAD 
Maximum Thrust Acceleration —- Clean + (2) 490 Gal Tanks . . ... . . , BBA-42 
Maximum Thrust Acceleration — Clean + (4) AIM-9B Sidewinders . . . . . . BSA-15 


Maximum Thrust Acceleration — Clean + (2) 450 Gal Tanks 
+ (4) AIM-OB Sidewinders. 2. 2. 2... 0... we ee ee.) CBS AB 


Maximum Thrust Acceleration — Clean + (2) Pylons and Adapters 


for Sidewinders {No Missiles). 2. 2. 0. 0.0.0. 2. 4. 2. 2. 4. 2. 2 , . BSA-21 
Military Thrust Acceleration —Ciean 2. 2. 2 2 1. ewe eee) BB A-25 
Military Thrust Acceleration — Clean + {2} 450 Gal Tanks . . . . . . . . . BSA-27 


Military Thrust Acceleration — Ctean + (2} 450 Gat Tanks 
+{1) 650 GaiCenterline Tank . . . . . . ,. .. . 1. . ss . BBA-3G 
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DISTANCE — NAUTICAL MILES 


ALTITUDE — 1000 FT 
S 


WEIGHT 


—1000 LB 


ENTRY 
GROSS 


DEVIATION 
-¢ 


FROM 
TEMPERATURE 


STANDARD 
AMBIENT 


TIME — MINUTES 


LEVEL FLIGHT ACCELERATION. 


Maximum Thrust Acceleration Charts are provided 
for five configurations. (1) Clean, (2) Clean + (4) 
AIM-9B sidewinder missiles, (3) Clean + (2) 450 
gallon tanks + (4) AIM-9B sidewinder missiles, (4) 
Clean + (2) pylons + adapters for sidewinders, and 
(5) Clean + (2) 450 gallon tanks. Fuel used, dis- 
tance covered and time elapsed can be read for a 
maximum thrust level flight acceleration for any 
combination of altitude, weight, Mach number and 
ambient temperature conditions. In addition, maxi- 
mum acceleration Mach number for standard day 
conditions is shown. 


Use: 


To obtain fuel, distance and time to accelerate at 

a constant altitude, an entry gross weight for a set 
of initial conditions must be read from the fuel 
chart. Once entry gross weight has been determined 
fuel, distance and time can be read from these 
charts as described in Examples I and I. However, 
it should be noted that the final speed required may 
exceed maximum acceleration conditions for the 
aircraft. Therefore, a maximum acceleration Mach 
number is read to verify the capability of any de- 
sired acceleration. For standard day conditions, 
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MAXIMUM THRUST ACCELERATION 


[F | 


SAMPLE CHART 


Not to be used for 
Flight Planning 


the maximum acceleration Mach number can be 
read directly from the lower portion of the fuel 
chart. For non-standard temperature conditions, 
the final acceleration gross weight must be deter- 
mined so that the maximum acceleration Mach 
number can be read from the Maximum Thrust 
Combat Allowance Chart. 


Examples I and I show the procedure for reading 
these acceleration Charts according to the following 
general pattern: 

1. Determine entry gross weight. 

2. Find fuel used during the acceleration. 

3. Read maximum acceleration Mach number. 

4. Find distance covered during the acceleration. 

5. Find time elapsed during the acceleration. 
EXAMPLE | 
Conditions: Configuration: Clean + (4) AIM-9B 
sidewinder missiles. 

Acceleration Thrust Setting: Maximum 
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Acceleration Altitude: 30,000 ft 
Initial Gross Weight: 38,000 Ib 
Initial Mach Number: 1.15 

Final Mach Number: 1.40 

Ambient Temperature: Standard day 


Find: Fuel, distance and time to accelerate. 


Solution: 


1. Determine entry gross weight for the subject 
conditions as follows: 


a. Enter Sample Chart, page B5A-2, at accelera- 
tion altitude, 30,000 ft, (A) and move hori- 
zontally to the initial Mach number, 1.15 (B). 


b. Drop vertically to the base line, (C). 


c. From (C) draw a line parallel! to the guide 
line until the initial gross weight line 
(38,000 Ib) is intersected at (D). 


d. Follow a horizontal path from (D) back to 
entry gross weight scale and read entry gross 
weight, 38,800 lb, (E). 


2. From (D) drop vertically to fuel scale and 
read fuel, 800 lb, (F). 


3. Reenter upper curve at (A) and follow a hori- 
zontal path to final Mach number, 1.4, (G). 


4. From (G) drop vertically to the base line,.(H). 
5. From (H) draw a line parallel to the guide line 


stopping at the entry gross weight, 38,800 Ib (J). 


6, From (J) drop vertically to the fuel scale and 
read fuel, 3360 Ib (K). 


7. Fuel used to accelerate is equal to the difference 
between the two fuel readings at (K) and (F) 
or (3360 - 800 - 2560 Ib). 


8. At this point check that the final Mach number 
does not exceed maximum acceleration Mach 
number by the method shown below: 


a. Enter Maximum Acceleration Mach Number 
Curve at bottom of page B5A-2 at entry 
gross weight, 38,800 Ib, (L) and move hori- 
zontally to the 30,000 ft acceleration alti- 
tude line, (M). 


b. Drop vertically to Mach scale and read maxi- 
mum acceleration Mach number, 1.457 (N). 


BS5A4 


9. 


10, 


i 8 


12. 


13. 


14. 


15, 


16. 


1 by 


18. 


5 


2. 


3. 


To read distance covered, enter Sample Curve, 
page B5A-2, at acceleration altitude, 30,000 ft 
(A) and move horizontally to initial Mach num- 
ber, 1.15 (B). 


Drop vertically to base line, (C). 


From (C) draw a line parallel to guide line stop- 
ping at entry gross weight, 38,800 lb at (D). 


From (D) drop vertically to distance seale and 
read distance covered, 13 NMi (E). 


Reenter upper curve at (A) and follow a hori- 
zontal path to final Mach number, 1.4 (F). 


From (F) drop vertically to the base line, (G). 


From (G) draw a line parallel to the guide line 
stopping at the entry gross weight, 38,800 Ib, 
(H). 


From {H) drop vertically to the distance scale 
and read distance covered, 66 NMi (J). 


Distance covered during the acceleration is 
equa! to the difference between the two dis- 
tance readings at (J) and (E) or (66 - 13 = 
53 NMi). 


Time to accelerate is read from Sample Curve, 
page B5A-3, using the same procedure as out- 
lined in steps 9 through 17. Time to accelerate 
is equal to the difference between the two time 
readings at (J) and (E) or (5.8 — 1.4 = 4.4 Min). 


EXAMPLE I! 


Conditions: Same as Example I except that Ambient 
temperature is 10°C colder than standard day. 


Find: Fuel, distance and time to accelerate. 


Solution: 


Proceed as shown in Example | for steps 1 
through 7 to determine fuel used for standard 
day, 2560 Ib. 


Enter Temperature Curve at standard day fuel 
used at 2560 Ib, (P) and move up to 0° Devia- 
tion from standard day at (R). 


From (R) proceed parallel to colder guide line 
stopping at 10°C temperature deviation, (S). 


10. 


. From (8) drop vertically to fuel seale and read 


fuel used = 2050 lb (T). 


. To read distance covered proceed as in Exam- 


ple [ from step 9 through 17 and read standard 
day distance covered, 53 NMi. 


. Enter Sample curve at standard day distance 


covered at {(K) and move up to 0° deviation 
from standard day at (L). 


. From (L) proceed parallel to guide line stop- 


ping at 10°C temperature deviation at (M}. 


. From (M) drop vertically to distance scale and 


Tead distance covered = 38 NMi {N). 


. To read time elapsed proceed as in Example 1, 


step 18 and read standard day time elapsed, 
4.4 Min. 


Enter Sample Curve and proceed as shown in 


T.0. 1F-1050-4 


steps 6 through 8 and read time elapsed 
= 3.2 Min (N). 


Note 


The approximate maximum acceleration 
Mach number can only be read from these 
curves for standard day conditions. To 
determine the maximum Mach for other 
temperature conditions proceed as 
follows: 


. Read fuel used (step 4). 


. Subtract fuel used from initial gross weight. 


(38,000 lb - 2050 ib = 35,950 Ib = final 
acceleration gross weight.) 


. Enter Maximum Thrust combat allowance 


chart, page B9-4 at final gross weight of 35,950 
lb and read high speed at 30,000 ft at standard 
day -10° C for the Configuration Drag Index. 
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LEVEL FLIGHT ACCELERATION — MILITARY 
THRUST 


DESCRIPTION: 


Military Thrust acceleration charts are provided for 
three configurations 1) Clean aircraft, 2) Clean + 
(2) 450 gallon tanks (inboard), and 3) Clean + cen- 
terline 650 gallon tank + (2) 450 gallon tanks (in- 


board). Fuel used, distance covered and time elapsed 


can be read for Military Thrust level flight accelera- 
tion for any combination of altitude, gross weight 
and Mach number under standard day conditions, 
as well as maximum acceleration Mach number. 


USE: 


Fuel, distance, and time are obtained by the same 
method, Fuel is determined in the example below. 
It should be noted that the final speed required 
should be checked against the maximum accelera- 
tion Mach number to verify the aircraft’s capability 
to perform the desired acceleration with Military 
Thrust. 


EXAMPLE: 

Conditions: 
Configuration: Clean 
Acceleration Thrust Setting: Military 
Acceleration Altitude: 10,000 ft 
Initial Gross Weight: 40,000 Ib 
Initial Mach Number: 0.65 
Final Mach Number: 0.95 


Find: Fuel, distance, and time to accelerate. 
Sotution: 


1. Determine that the final Mach number does 
not exceed the maximum acceleration Mach 
number. Enter the Maximum Acceleration 
Mach Number Curve at the top left of page 
B5A-7A at the initial gross weight, 40,000 Ib. 


2. 


{A) move horizontally to the 10,000 ft 
acceleration altitude line, (B) and drop 
vertically to the Mach No. scale to read 
maximum accleration Mach number 

= 0.961, (C). Since the required final Mach 
numbers (0.95) is within the aircraft’s Mili- 
tary Thrust Acceleration capability, continue. 


Find fuel used: 


(a) Enter Sample Chart, top left on page 
B5A-7, at acceleration altitude 10,000 
ft, (D); move horizontally to the initial 
Mach number = 0.65, (E) and drop 
vertically to the base line, (F). 


(b) From (F) draw a line parallel to the guide 
line until the initial gross weight is inter- 
sected at (G), drop vertically to the fuel 
scale and read fuel = 47 Ib, (H). 


(c) Re-enter chart at (D) and follow a hori- 
zontal path to final Mach number = 0.95, 
(J) drop vertically to the baseline, (K). 
Draw a line parallel to the guide line 
until the initial gross weight is inter- 
sected at (L) and drop vertically to the 
fuel scale to read fuel = 408 Ib, (M). 


(d) Fuel used to accelerate is equal to the 
difference between the two fuel readings 
(M) and (H), or (408 - 73 - 335 Ib). 


. Distance covered and time elapsed during 


the acceleration are obtained by using the 
same procedure as outlined in steps 2a 
through 2d. The distance and time sample 
charts are found on page B5A-7. The time 
to accelerate is equal to the difference be- 
tween (M’) and (H’) or (206 - 0.40) = 

1.66 min. The distance covered in the 
acceleration is equal to the difference be- 
tween (M’’) and (H”’), or (17.10 - 2.66) = 
14.50 NMi. 
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i this chart for the configuration shown, subsaquent to _ 
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Figure B5A-1 (Sheet 1 of 3} 


T.O. 1F-105D-1 


MAXIMUM THRUST ACCELERATION — DISTANCE model: F-105F 
CLEAN engine: 575-P-19W 
fuel grode: IP-4 
fuel density: 6.5 LB/GAL 
dato date: 1 JULY 1964 
This chart cannot be adjusted by drag number since it Sate baste: FUOHT Test 
is not in ying “nage ‘ag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
Mach number. 
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model: F-105F 
engine: 575-P-19W 
fuel grade: IP-4 
fuel density: 6.5 \B/GAL 


data date: 1 JULY 1964 
data basis: FLIGHT TEST 
nahn 
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MAXIMUM THRUST ACCELERATION 
DISTANCE 
CLEAN + (2) 450 GAL TANKS 


This chart cannot be ose by dae number since it 
is not in Configuration Drag Index format. The use of 
this chart for the ype eee shown, subsequent to 
modification by (947), will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
Mach number, 
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MAXIMUM THRUST ACCELERATION model: F-105F 
TIME engine: J75-P-19W 
CLEAN + (2) 450 GAL TANKS fuel grade: JP-4 

fuel density: 6.5 1B/GAL 


dota date: 1 JULY 1964 


This chart cannot be adjusted ne number since it data basis: FLIGHT TEST 
is not in wr ration Drag Index format. The use of 
this chart for the configuration shown, int to 


modification by (947), will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
Mach number. 
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Mach number. 
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MAXIMUM THRUST ACCELERATION model: F-105F fuel density: 6.5 LB/GAL 

DISTANCE engine: J75-P-19W dato date: 1 JULY 1964 

CLEAN + (4) AIM—S$3 SIDEWINDERS fuel grade: JP-4 data basis: FLIGHT TEST 
40 . 


+ 


This chart cannot be adjusted by drag number since it ' 
is not in Configuration Drag Index format. The use of | 
_ this chart for the configuration shown, subsequent to _ 
i modification by [947], will result in optimistic values ' 
S| for acceleration time, fuel and maximum acceleration — 

i Mach number. } 
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model: F-105F 
engine: 4175-P-19W 
fuel grade: IP-4 
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data date: 1 JULY 1964 
data basis: FLIGHT TEST 


fuel density: 6.5 LB/GAL MAXIMUM THRUST ACCELERATION 


TIME 
CLEAN + (4) AIM — 9B SIDEWINDERS 


"+ This chart cannot be adjusted by drag number since it 
| Is not in ea vig Drag Index format. The use of 
_. this chart for the configuration shown, subsequent to 
soe. Modification by [947], will result in optimistic values 
1. for acceleration time, fue} and maximum acceleration 
+ Mach number. 
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ACCELERATION FUEL 


CLEAN + (2) 450 GAL TANKS 
+ (4) AIM — 9B SIDEWINDERS99/\ 


| is not in Configuration Drag Index format. The use of 

.....4., this chart for the configuration shown, subsequent to 

| modification by [947], will result in optimistic values 

|. for acceleration time, fuel and maximum acceleration 
Mach number. 
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model: F-105F 
engine: 475-P-19W 
fuel grade: IP-4 
fuel density: 6.5 LB/GAL 
data dote: 1 JULY 1964 
dota basis: FLIGHT TEST 
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This chart cannot be adjusted by drag number since it 
is not in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by (947], will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
Mach number. 
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This chart cannot be adjusted eg number since it Se Seer) POT Fase 
is not in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
Mach number. 
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| Ss S/ | heer pert 


SSS eT maximum THrust ACCELERATION 


engine: 375-P-19W 
fuel grade: iP-4 


~ fuel density: 6.5 LB/GAL— 
dofa date: 1 JULY 1964 
data basis: -FLUGHT TEST 


ALTITUDE — 1000 FT 


This chart cannot be adjusted by drag number since it 
is not in Configuration Drag Index format. The use of | 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic values | 
_.. for acceleration time, fuel and maximum acceleration 
Mach number. i 
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T.O. 1F-105D-1 


MAXIMUM THRUST ACCELERATION Model: F-105F fuel density: 6.5 LB/GAL 
DISTANCE engine: 475-P-19W = data date: 1 JULY 1964 
CLEAN + (2) PYLONS + ADAPTERS fuel grode: IPA date basis: FLIGHT TEST 


FOR SIDEWINDERS (NO MISSILES) 


30 x 


This chart cannot be adjusted by drag number since it 
’ is not in Configuration Drag Index format, The use of 
__. this chart for the configuration shown, subsequent to 

| modification by (947), will result in optimistic values 
. for acceleration time, fuel and maximum acceleration 
Mach number. 
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Model: F.105F fuel density: 6.5 LB/GAL MAXIMUM THRUST ACCELERATION 

engine: 575-P-19W dota date: 1 JULY 1964 TIME 

fuel grade: JP-4 data basis: FLIGHT TEST CLEAN + (2) PYLONS + ADAPTERS 
—————— FOR SIDEWINDERS (NO MISSILES) 


| | This chart cannot be si usted by drag number since it 
’) js not in Configuration Drag Index format. The use of 
\.... this chart for the configuration shown, subsequent to 
| modification by [947], will result in optimistic values 

for acceleration time, fuel and maximum acceleration 
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MILITARY THRUST ACCELERATION Model: FLIOSF fuel density: 6.5 iB/GAL 
FUEL engine: 475-P-19W dato dote: 1 JULY 1964 
CLEAN fue! grade: JP-4 dota bests: FLIGHT TEST 


:* + This chart cannot be adjusted by drag number since it | 
~ | js not in Configuration Drag Index format. The use of 
| | this chart for the configuration shown, subsequent to ” 

L. Modification by 1947], will result in optimistic values - 
|. for acceleration time, fuel and maximum acceleration 
: Mach number, ; 


ALTITUDE—1000 FT 


f 
send 


os = BASE LINE = | 


INITIAL GROSS WEIGHT 
71000 LB 


INITIAL GROSS WEIGHT 
—1000 LB 


hy 0.96 a ery 
MAXIMUM ACCELERATION MACH NUMBER—STANDARD DAY 


Figure B5A-6 {Sheet t of 3) 
B5A-23 
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Model: F-105F 
engine: 575-P-19W 
fuel grade: IP-4 
fuel density: 6.5 LB/GAL 


data date: 1 JULY 1964 
data basis: FLIGHT TEST 
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This chart cannot be adjusted by drag number since it 
is not in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
Mach number. 


T.O. 1F-105D-1 


TIME engine: _____175-P-19W 
CLEAN fuel grade: JP-4 
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This chart cannot be adjusted by drag number since it 
is not in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
Mach number, 
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Model: ¥-105F MILITARY THRUST ACCELERATION 
engine: J75-P-19W FUEL 
fuel grade: SF-4 


CLEAN + [2} 450 GAL TANKS 
This chart cannot be adjusted by drag number since it 
i is not in Configuration Drag Index format, The use of 
“"P this chart for the configuration shown, subsequant ta 
modification by {947], will result in optimistic values 
AL for acceleration time, fue) and maximum acceleration | 
wee j Mach number. d 
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Model: F-105F 
engine: J75-P-19W 
fuel grade: JP-4 
fuel density: 6.5 LB/GAL 


data date: 1 JULY 1964 
data basis: FLIGHT TEST 


This chart cannot be adjusted b ve. number since it 
is not in Configuration Drag Index format. The use of 
this chart for the confi a ype shown, subsequent to 
modification by [947], will result in optimistic values 


for posh eg time, fuel and maximum acceleration 
Mach number. 
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MILITARY THRUST ACCELERATION 
Model: F-105F TIME 


et CLEAN + (2) 450 GAL TANKS 
fuel density: 6.5 LB/GAL 


dota dote: 1 JULY 1964 
data basis: FLIGHT TEST 


This chart cannot be adjusted by drag number since it 
is not in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
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T.O. 1F-105D-1 


MILITARY THRUST ACCELERATION — FUEL Model: FTOSF fueldensity: 6.5 LB/GAL 
CLEAN + CENTERLINE 650 GAL engine: J75-P-19W data date: 1 JULY 1964 
TANK + (2) 450 GAL TANKS fue! grode: JP-4 dota basis: FLIGHT TEST 


This chart cannot be — 7 drag: member since it ~ 
is not in Configuration Drag Index format. The use of 
this chart for the configurstion shown, subsequent to 
modification by [947], will result in optimistic vatues 
for acceleration time, fuel and maximum acceleratic 
Mach number 1 
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T.O. 1F-105D-1 


Model: F-105F 
engine: 4575-P-19W 
fuel grade: JP-4 
fuel density: 6.5 LB/GAL 


data date: 1 JULY 1964 
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MILITARY THRUST ACCELERATION 
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CLEAN + CENTERLINE 650 GAL 
TANK + (2) 450 GAL TANKS 


This chart cannot be adjusted by drag number since it 
is not in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic values 
for acceleration time, fuel and maximum acceleration 
Mach number. 
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MILITARY THRUST ACCELERATION Model: F-10536" 
TIME engine: J75-P-19W 

fuel grade: dP.4 
CLEAN + CENTERLINE 650 GAL qonbrrder_¥4 
TANK + (2) 450 GAL TANKS ak ee 


data date: 1 JULY 1964 
data bosia: FUGHT TzST 


This chart cannot be adjusted by drag number since it 
is net in Configuration Drag Index format. The use of 
this chart for the configuration shown, subsequent to 
modification by [947], will result in optimistic values 
for acceleration time, fue] and maximum acceleration 
Mach number. 
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PART 6 AIR REFUELING 
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Air Refueling Charts. 
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Fue! Transter Time . 


AIR REFUELING CHARTS: KC-135A/F-105D 


Refueling data is provided in three charts: maxi- 
mum formating speeds and altitudes, receiver fuel 


consumption, and transfer time during air refueling. 


The maximum formating chart is based on the re- 
ceiver operating at Military Thrust at maximum 
gross weight (full-up condition) and the tanker at 
Maximum-Continuous Thrust. This chart can be 
read for any receiver weight and configuration, 
for any tanker weight, and for ambient tempera- 
tures from Standard Day conditions to 15°C 
hotter than standard. 


The fuel flow of the receiver while in the refueling 
position is available from the fuel consumption 
chart for any combination of refueling altitude, 
speed, receiver weight and configuration, tanker 
weight and ambient temperature. 


The transfer time chart provides data on maximum 
transfer rates and the relation between net trans- 
fer rates, transfer time and total fuel transferred. 


EXAMPLE: 


Determine formating altitude and speed, receiver 
fuel flow and transfer time to refuel the F-105 air- 
craft from the KC-185A under the following 
conditions: 


Receiver Configuration: Clean + (2) 450 gal 
tanks + (4} M-117 750 lb bombs, centerline 


Receiver Gross Weight: Prior to refueling: 
40,000 Ib 


Receiver Gross Weight: After refueling 47,000 lb 
Tanker Gross Weight: 200,000 Ib 
Formating Speed and Altitude 
1. Ambient Temperature: Standard Day 
a. Determine Configuration Drag Index by 


adding the Store Drag numbers from figure 
AL-5: 
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F-105F/KC-135A INFLIGHT REFUELING 
RECEIVER FUEL CONSUMPTION 


5 ete SAMPLE CHART 


Not to be used for 
Flight Planning 


REFUELING FACTOR 
un 
FUEL FLOW — LB/MIN 


19 a4 
FUEL FLOW — 1000 LB/HR 


MAXIMUM FUEL TRANSFER RATES 


TRA t RATE: 18 is 
RECEIVER FUEL CONFIGURATION ial alba 
NG. BOMB BAY TANKIWITH BOMS BAY TANK 
Ro EAL FEL TAR 
TWO WING — PYLON TANKS PLUS. 4940 
FUSELAGE TANK 
“*ASSUMING CONSTANT 55 PSI AT NOZZLE. 


ESTIMATED NET TRANSFER RATE=MAXIMUM FUEL TRANSFER RATE (ABOVE) 
— RECEIVER FUEL FLOW (LB/MIN) 


TOTAL FUEL TRANSFERRED — 1000 LB 


FUEL TRANSFER TIME — MIN 
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Store 
Store Location Drag 
NO. 
450 galtank Right inb’d 14 
450 galtank Left inb’d 14 
(4) M-117 bombs Centerline 52 


Configuration Drag Index = 80 


b. Enter sample chart, top of page B6-2, at 
Configuration Drag Index = 80, (A) and 
move horizontally to the Receiver Gross 
Weight = 47,000 Ib line, (B). 


c. Drop down to the Tanker Gross Weight = 
200,000 Ib line (C), and then horizontally 
to the altitude scale to read the formating 
altitude = 23,000 ft. (D). 


d. From (D), continue horizontally to the 
200,000 lb tanker weight line, (E), and 
move up to the Mach number scale to read 
formating speed = 0.835 Mach number, (F). 


2. Ambient Temperature: 10°C hotter 


a. From (C) move to the right to the 0° tem- 
perature deviation scale, (G) and follow the 
guide line until the 10°C temperature devia- 
tion vertical is intercepted at (H}. Then 
move to the altitude scale (J) and read For- 
mating altitude = 19,000 ft. 


b. Continue horizontally to the tanker weight 
line, (K) and then move up to the 0° tem- 
perature deviation scale, (L). Follow the 
guide line until the 10° temperature devia- 
tion line is intercepted at (M). Move verti- 
cally to the Mach number scale (N) and read 
formating speed = 0.725 Mach number. 


Receiver Fuel Consumption 
1. Ambient Temperature: Standard Day 


a. Determine Average Receiver Gross Weight 
during refuel: Initial gross weight = 
40,000 lb. 

Final Gross Weight = 47,000 lb 
Average Gross 


Weight = 40,000 sheet = 43,500 Ib 


b. Enter sample chart, bottom of page B6-2. 
at receiver average gross weight = 43,500, 
(A), move to the left to formating altitude = 
23,000 ft, (B) and drop to the base line at 
(C), Follow the guide lines to the formating 
speed = 0.835 Mach number, (D) and then 
draw a horizontal line, past the Clean Re- 
ceiver Factor Scale. 


Note 


If receiver configuration is the clean air- 
craft, read Clean Receiver Factor, and 
skip Step 3. Then, in Step 5, Total Re- 
ceiver Factor = Clean Receiver Factor. 


c. Reenter chart at the upper Mach Scale at 
0.835 Mach number, (E), move across to Con- 
figuration Drag Index = 80,(F) drop down 
to intersect the line from (D) at (G) and 
read total Receiver Factor = 15.4, 


d. Reenter sample chart at lower left hand 
scale at Average Receiver Gross Weight = 
43,500 Ib, (H) move up to Mach number 
0.835, (J) across to Tanker Gross Weight Base 
Line, (K), and follow the guide line to 
Tanker Gross Weight = 200,000 Ib at (L). 
Continue to the right to formating altitude = 
23,000 ft (M) and draw a vertical line past 
the tanker factor scale. 


e. Enter the total receiver factor scale at 15.4, 
(N), move to the right to intersect the verti- 
cal from (M) and read refueling factor =17.5 
at the intersection, (P). 

f. Enter sample chart, top of page B6-3, at re- 
fueling factor = 17.5, (Q), move to the left 
to formating speed = 0.835 (R), and drop 
down to altitude = 23,000 ft, (S). 


g. From the Standard Atmosphere Chart, fig- 
ure B1-10, the Standard Day Temperature 
at 23,000 ft = 30.6°C. Move right from (S) 
to -30.6°C, at (T), and up to the Fuel Flow 
Scale at (V), to read receiver fuel flow = 
7600 lb/hr. Continue up to line at (W) and 
to the right to (X) for the conversion to Ib/ 
min, and read receiver fuel flow = 127 
lb/min. 


.Ambient Temperature: 10°C hotter than 


Standard 


The same procedure as in step la is followed, 
using the formating altitude and speed devel- 
oped in Formating Speed and Altitude, step 
2 for pressure altitude and Mach number. 
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When Standard Day Temperature is read 2. Total fuel transferred = Final Receiver Weight 
from figure B1-10, add 10°C and then con- minus Initial Receiver Weight = 7000 Ib. Enter 
tinue as in step 1. the total fuel transferred scale at 7000 Ib. (A) 
move to the right to net transfer rate = 5203 
Transter Time lb/min, (B} and drop down to scale at (C) to 


read fuel transfer time = 1.35 min. 
1. Enter table on sample chart, bottom of page 


B6-3, for Receiver fuel configuration with two ies 

wing-pylon tanks, with Bomb Bay Tank. and This chart may also be used to deter- 
read maximum fuel transfer rate = 5330 Ib/min. mine total fuel transferable in a given 
Compute net transfer rate = 5330 - 127 (Re- time. by entering at the fuel transfer 
ceiver Fuel Consumption, step 1g) = 5203 time, to an estimated net transfer 
Ib/min. rate and reading total fuel transferred. 
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model: KC-135A 
engine: J57-P-59W & -43WB 


fuel grade: IP-4 
fuel density: 6.5 LB/GAL 
data date: 1 FEB 1963 
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F-105F/KC-135A INFLIGHT REFUELING model: KC-135A model: F-105F 
FUEL TRANSFER TIME engine: J57-P-S9W & -43WB engine: ‘J75-P-19W 
fuel grade: JP-4 fuel grade 4P-4 
fuel densi 6.5 iB/GAL fuel density: 6.5 LB/GAL 
data date: ? FEB 1963 dato date: 1 JULY 1964 
deta basis: FLIGHT TEST data hbasiss FUGHT TEST 
thrust: MAX CONTINUOUS thrust MILITARY 


MAXIMUM FUEL TRANSFER RATES 
TRANSFER RATE: LB/MIN* 


RECEEVER FUEL CONFISURATIGN 
NO BOMB BAY TANK WITH BOMB BAY TANK 


NO EXTERNAL FUEL TANK 


CENTERLINE FUSELAGE TANK ONLY a 


9 oa 
TOWNE — PLO TNS PLUS IBLE TA 90s 


“ASSUMING CONSTANT 55 PS AT NOZZLE. 
ESTIMATED NET TRANSFER RATE=MAXIMUM FUEL TRANSFER RATE (AGOVE)— RECEIVER FUEL FLOW (LB/MIN) 
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DESCENT INFORMATION. 


The Descent Charts enable the pilot to determine the fuel used, distance covered 
and time elapsed in any one of the three types of descent, between any two altitudes, 
at any conditions of aircraft weight and configuration. The descent schedules shown 


are: 
Speed 
Type pains Brakes 


i Shown on Chart 
rene 88% 300 KCAS 
Idle 0.9M or 400 KCAS 
whichever is less 
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TIME ELAPSED — MINUTES 


EXAMPLE | 


Conditions Configuration: Clean + (2) Special AIM- 
9B Pylons, Outboard 


Initial Gross Weight: 34,000 lb 

Entry Altitude: 35,000 ft 

Final Altitude: Sea Level 
Find: Fuel used, distance covered and time elapsed 
in a maximum range descent, and the reeommend- 
ed descent speed. 


Solution: 


1. Determine the configuration drag index from 
Figure B1-5 by adding the various store drag 


numbers. 
Store 
Store Location Dra 
NO. 
(1) Special AIM- Left Inb’d 3 
9B Pylon 
(1) Special AIM- Right Outb’d 3 
9B Pylon 
Configuration Drag Index = 6 


2. Enter Sample Chart page B7-2 at initial gross 
weight = 34,000 lb, (A) and move across to 
entry altitude = 35,000 ft, (B). From (B) 
drop down to Configuration Drag Index = 6, 
(C). Move to the right and read distance cov- 
vered = 65 N Mi, (D). 


3. Enter Sample Chart page B7-2 at distance 
covered in descent = 65 N Mi, (E) and move 
to the right to initial gross weight = 34,000 
Ib, (F). 


4. Drop to the time scale and read time elapsed 
= 10.4 minutes, (G). Move up from (F) to 
the fuel line for all gross weights, (H), move 
to the left and read fuel used = 198 Ib, (J). 


5. To read recommended descent speed, enter 
sample chart page B7-2 at Configuration Drag 
Index = 6, (K). Move up to initial gross 
weight = 34,000 Ib (L), and then to the right 
to read recommended calibrated airspeed = 
292 knots, (M). 
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EXAMPLE II 


Condition: Configuration: Clean + (2) M-117 Bombs 
outboard 


Initial Gross Weight: 38,000 Ib 

Entry Altitude: 25,000 ft 

Final Altitude: 10,000 ft 
Find: Fuel used, distance covered and time elapsed 
in a maximum range descent from 25,000 ft to 
10,000 ft, and the recommended descent speed. 


Solution: 


1. Determine the configuration drag index from 
the table of Figure B1-5 by adding the various 


store drag numbers. 
Store 
Store Location Drag 
NO. 
(1) M-117 Left outboard, 13 


lb Bomb not in presence of 
inb'd store 
(1) M-117 Right outboard, 13 
lb Bomb not in presence of 
inb’d store 
Configuration Drag Index = 26 


2. Enter sample chart page B7-2 at initial gross 
weight = 38,000 lb, (AA). Move across to en- 
try and final altitudes = 25,000 ft, (BB) and 
10,000 ft, (CC), respectively. From (BB) and 
(CC) drop down to configuration drag index 
= 26, at (DD) and (EE) respectively. Move to 
the right and read distance covered = 43 N Mi, 
(FF) and 16 N Mi, (GG). The difference be- 
tween (FF) and (GG) is the actual distance 
covered from the entry altitude to final al- 
titude. Distance covered = 43 N Mi-16N Mi 
= 27N Mi. 


3. Enter sample chart page B7-2 at distance cov- 
ered = 43 N Mi (HH) and 16 N Mi, (JJ). Move 
to the right to initial gross weight = 38,000 Ib 
at (KK) and (LL). From (KK) and (LL) drop 
to the time scale and read time elapsed = 
7.1 min, (MM) and 3.0 minutes, (NN). 
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B74 


Time elapsed from 25.000 ft to 10,000 ft = 
(MM) - (NN) = 7.1 minutes - 3.0 min = 4.1 
minutes, 


. From (KK) and (LL) move up to the fuel line 


for all gross weights at (PP) and (QQ), respec- 
tively. Move to the right and read fuel used = 
143 Ib, (RR) and 71 Ib, (SS). 


Net fuel used = RR - SS = 143 lb- 71 Ilb= 
72 lb, 


. Summary 


Distance covered = 27 N Mi 


Time Elapsed = 4.1 minutes 


Fuel used = 72 |b 


. To read recommended descent speed, enter 


sample chart page B7-2 at configuration drag 
index = 26, (TT), move up to initial gross 
weight = 38,000 lb, (UU) and then to the 
right to read recommended calibrated airspeed 
= 306 knots, (VV), 


Note 


The penetration descent (88% RPM 
and 300 KCAS) and combat descent 
{idle RPM and M = 0.9 or 400 KCAS, 
whichever is less) charts are similar 
in appearance to the maximum range 
descent charts and are used in the 
same manner, 
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MAXIMUM RANGE DESCENT 


6.5 LB/GAL 
1 JULY 1964 


fuel density: 


F-105F 


475-P-19W data dofe: 


model: 


engine: 


FLIGHT TEST 


JP-4 data basis: 


fuel grade: 
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COMBAT DESCENT = F-105F fueldensity: 6.5 LB/GAL 
J75-P-19W data dote: 1 JULY 1964 
data basis: FLIGHT 


OR 400 KCAS, WHICHEVER IS LESS. 
THRUST SETTING: IDLE RPM 
_ SPEED BRAKES: IN 


SPEED SCHEDULE: 0.9 MACH NO. 
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model: F-105F fuel density: 6.5 LB/GAL 
engine: 475-P-19W data date: 1 JULY 1964 
fuel grade: JP-4 databasis: FLIGHT TEST 


PENETRATION DESCENT 


THRUST SETTING: 88% RPM 
- SPEED BRAKES: OUT 


SPEED SCHEDULE: 300 KCAS 


4 


SO say Sb et SS Sores Pat aes 5 os es es 
t 5 i 
: sl DSA SO BI | ‘ 
i 
4 


(St SEES RAN Sh Cees See we i SUCKseeeSREe OESESREe 
“a aasn tana} VOILAVN — G34¥3A0) 32NVISIC ~ 


OOS f-7 SOMMILW BUNSSHAd FFP 


91 0OOL — LHOISM SSOUD TVILINI 


Figure B7-3 
B7-8 


PART 8 
TABLE OF 


Landing Distances 
Runway Conditions . 


Crosswind Landing Chart . 


LANDING DISTANCE 


Separate landing ground roll and total distance to 
clear a 50-foot obstacle charts are shown for land- 
ings with and without drag chute deployment. These 
data are computed for flaps and gear down, speed 
brakes open. Effects on landing distances of am- 
bient temperature, pressure altitude, aircraft gross 
weight, runway wind component, runway gradient 
and runway condition reading are shown on the 
ground roll charts. Incremental drag for externally 
loaded configurations has been accounted for at 
various aircraft gross weights. The effect of braking 
on a dry runway is shown separately, and total dis- 
tance over 50 feet is read against ground roll and 
braking effectiveness. Landing speeds at final ap- 
proach, 50-foot obstacle and touchdown are pre- 
sented as a function of gross weight. The use of 
these charts is illustrated below by a sample 
problem. 


RUNWAY CONDITIONS 


In order that pilots might be aware of slippery con- 
ditions at terminal airfields, a system of reporting 
has been established. First, a teletype sequence 
will report conditions as a series of letters to indi- 
cate the runway surface condition. The number 
portion of this sequence is the Runway Condition 
Reading (RCR). Second, Air Traffic Control will 
report the information concerning Runway Surface 
Condition and Runway Condition Reading for the 
benefit of aircraft anticipating a landing. Following 
is an explanation of the terms used: 


RCR — _ Runway Condition Reading 
P — Patchy 

WR —~ Wet Runway 

SLR -—__ Slush on Runway 
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LANDING 
CONTENTS 


B8-1, B8-5, B8-7 

B8-1 
Evaw a ws » BER Ges 
LSR — Loose Snow on Runway 
PSR — Packed Snow on Runway 
IR — fee on Runway 


CROSSWIND LANDING CHART 


The crosswind landing chart defines the conditions, 
in terms of wind direction and velocity and aircraft 
gross weight, under which it is possible to correct 
drift by holding the upwind wing down, through 
touchdown, thereby maintaining an uncrabbed 
approach. Increased touchdown speeds above nor- 
mal, shown versus crosswind component and landing 
weight, are required to compensate for the loss in 
lift due to spoiler deflection. For very high cross- 
winds, indicated on the chart by the lightly shaded 
area, a combination of crab and upwind wing low 
approach is required. If the crosswind component 
is greater than 40 knots, the maximum sideslip angle 
available is not sufficient to avoid drift at touch- 
down, and landing under these conditions is not 
recommended. An example to illustrate its use is 
given on the crosswind chart. 


Sample Problem 


1. Determine speeds and distances for landing 
with drag chute under the following 
conditions: 

Gross Weight: 38,000 Ib 

OAT: 10°C 

Pressure Altitude: 4000 ft 

Wind Component: 10 knots (headwind) 
Runway Gradient: 2% downhill 

RCR: 15 


Solution: 


1. Enter sample ground roll chart (page B8-2) 
at 10°C air temperature, (A), move up to 
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GROUND ROLL LANDING DISTANCE 
WITH DRAG CHUTE 


BRAKING BASE LINE 


PARANA 
BNkassesae 


GROUND ROLL — 1000 FT 


HEAVY 100% 


80% 


MODERATE 60% 


BRAKING 


(a) RCR = 23 with heavy (100%) braking. 
(b) RCR = 15 or RCR = 23 with moderate (60%) braking. 
(c) RCR = 8 or RCR = 23 with light (20%) braking. 


TOTAL DISTANCE — 1000 FT 


SAMPLE CHART 


Not to be used for 
Flight Planning 


SPEED —KCAS 


GROSS WEIGHT — 1000 LB 
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4000 ft pressure altitude line, (B) across to 

38,000 Ibs gross weight line, (C) and down 

to scale to read uncorrected landing ground 
roll = 3350 ft, (D). 


. To correct for wind, runway gradient and 
RCR, continue from (D) to wind base line, 
(E) and follow the solid (headwind) guide- 
line to 10 knots wind at (F). Drop down to 
runway slope base line, (G) and follow the 
solid (downhill) guide line to 2% runway 
slope at (H). Drop down to RCR base line, 
(J) follow guide line to intercept an RCR 
of 15 at (K) and move vertically to the 
ground scale to read corrected ground 
roll = 3800 feet at (L). 


. Enter total distance chart (page B8-3) at 
ground roll of 3800 feet, (M) move down 
to braking effectiveness line for RCR = 15, 
(N), and across to total distance scale, (P). 
Total landing distance over a 50-foot obsta- 
cle is 5900 feet at (P). For every additional 
50 feet of obstacle clearance height, add 
1000 feet to the total landing distance. 


. Enter sample landing speeds chart at 38,000 
Ib gross weight, (R) move up to (S), (T) and 
(U) and across to the speed scale to read 
touchdown speed = 178 KCAS at (W), 50- 
ft obstacle speed = 194 KCAS at (X) and 
final approach speed = 210 KCAS at (Y). 


. Determine landing distances for the above 
conditions if the RCR = 23 and light (20%) 
braking is used. 


a. Enter sample ground roll chart (page 
B8-2) at RCR base line, (J) and drop 


down to read ground roll = 3120 ft 
at (Z). 


b. Enter sample braking chart at braking 
base line (100%) and ground roll = 3210 
ft (AA) and follow guide lines to reach 
light braking (20%) at (BB). Corrected 
ground roll at (BB) is 4920 feet. 


c. Enter sample total distance curve at 
4920 ft ground roll (CC), down to light 
(20%) braking line, (DD) and across to 
read total distance over a 50-ft obstacle 
= 7000 feet at (EE). 


. Determine minimum allowable RCR with 


drag chute deployed for 7000 feet of avail- 
able runway if the uncorrected ground roll 
is 4500 feet. 


a. Enter sample ground roll curve at the 
RCR base line and 4500 foot ground 
roll, (JJ). Follow the guideline to a 
ground roll of 7000 feet (KK) and then 
move left to the RCR scale to read 
minimum allowable RCR = 8 at (LL). 


If the reported RCR is less than the cal- 
culated minimum RCR as noted on your 
landing data card, you will not be able 
to stop on the runway. Divert to an 
alternate or take action as necessary; 
such as prepare for barrier engagement 
or reduce weight. 
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DIAMETER DRAG CHUTE USED 


[ F | GROUND ROLL LANDING DISTANCE 
FT 


a. ROR = 23 with heavy (100%) braking. 
~~ b. RCR = 15 or ROR = 23 with moderate (60%) braking. 
c. ROR = 8 or RCR = 23 with light (20%) braking. 


TOTAL DISTANCE OVER A 50-FT OBSTACLE — 1000 FT 


data date: 1 JULY 1964 
data basis: FLIGHT TEST 


SPEED BRAKES OPEN 
IDLE THRUST 
HARD SURFACE RUNWAY 
LE FLAPS -100%; TE FLAPS-100% 
NOTE: 
Increase landing ground roll by 350 feet for 
every 10 ——e recommended 
speed. 


SPEED — KCAS 


GROSS WEIGHT — 1000 LB 
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a. ROR = 23 with heavy (100%) braking. 
b. ROR = 15 or RCR = 23 with moderate (60%) braking. 
c. ROR = 8 or ROR = 23 with light (20%) braking, 


SPEED BRAKES OPEN 
HARD SURFACE RUNWAY 
LE FLAPS — 100%; TE FLAPS — 100% 
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Locate point (A) which represents wind of 
35K at 35 degrees. Read horizontal to head- 
wind component 29K (8). Read vertical from 
(A) to crosswind component 20K (C) and con 
tinue up to gross weight 31,000 LB (0). Read 
horizontal to touchdown speed 169.5K (fF). 
Note that touchdown speed without a cross- 
wind is 159.5K (B. 
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PART 9 COMBAT PERFORMANCE 


TABLE OF CONTENTS 


Combat Allowance Chart. 2. 6 6 we ee ee ee BST 
Maximum Level Flight Mach Number — Maximum Thrust . . . . . . . . .). BSS 
Maximum Cevel Flight Mach Number — Military Thrust. 2... 2 - . . . «6B? 
COMBAT ALLOWANCE 
Store 
Store Location Drag 
EXAMPLE 1 NO. 
Conditions: Configuration: Clean + (2) 450 gal. CAS ERO SAL SOW, “TAA o 
tanks (iibogsl) (1) 450 galtank Right inb’d 14 
Initial Gross Weight: 44000 Ib Configuration Drag Index= 28 
Combat Altitude: 30000 ft 
Combat Thrust Setting: Military 2. Determine Average Gross Weight 
Combat Fuel: 2000 Ib 
Ambient Temperature: 5°C warmer than Initial Gross Weight = 44000 lb 
standard Fuel used in Combat. = 2000 Ib 
Final Gross Weight = 42000 Ib 
: 43 : P : Average Gross 
Find: Military High Speed and time available for : _ 44000 + 42000 _ 
PY Weight = aoe Caer 43000 Ib 
3. Enter Sample Maximum Level Flight Mach 
Solution: Number Chart — Military Thrust, page (B9-2) 
at Configuration Drag Index = 28, (A). Move 
1, Determine the Configuration Drag Index by to the right and intercept average gross 
adding the store drag numbers obtained weight = 43000 lb, (B) and project down to 
from figure B1-5, combat pressure altitude = 30000 ft, (C). 
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MAXIMUM LEVEL FLIGHT MACH NUMBER 
MILITARY THRUST 


Qoer 
Sige 
‘cC 


TNA A. 
at TV VV 


sas hide DRAG INDEX 


a uv 
DEVIATION FROM|= 
STD TEMP °c 


SeEEEX HOTTER 
~~==~ COLDER 


1 , 

¢ L- SAMPLE CHART 
Not to be used for 

Flight Planning 


COMBAT ALLOWANCE CHART 
MILITARY THRUST 


TEMPERATURE DEVIATION 
FROM STANDARD DAY 


AHR. 


a. 

I 
= 
: 
all 
17] 
p=) 
a 


MACH NUMBER ¢ TIME — MINUTES 


4, From (C) move to the right to intercept altitude 


reflector line at (D), then project upward to 
intercept combat pressure altitude = 30000 ft, 
(E). Move to the right stopping at the Zero 
Deviation from Standard Day, (F). 


5. From (F) follow the solid (hotter) guide lines 


to 5°C deviation from Standard Day, (G). Move 


to the right and read maximum level flight 
Mach number = 0.93, (H). 


6. Enter Sample Combat Allowance Chart — Mili- 
tary Thrust, page (B9-2) at Combat Mach 
number = 0.93, (J). Move up to combat pres- 
sure altitude = 30000 ft, (K) and move to the 
right to Zero Deviation from Standard Day, 
(L). 


7. From (L) follow the solid (hotter) guide lines 
to 5°C deviation, (M). Then move across to 
the 2000 Ib fuel used line, (N). Drop to the 
time scale and read time available = 18 min, 


(P). 


If fuel flow is required, read fuel flow scale at 
(Q) = 6850 Ib/hr. 


EXAMPLE I 


Conditions: Configuration: Clean + (2) AGM-12B 
Missiles (outboard) 

Initial Gross Weight: 38000 lb 

Combat Altitude: 15000 ft 

Combat Thrust Setting: Military 

Combat Time: 5 minutes 

Ambient Temperature: 5°C colder than standard 


Find: Military Thrust High Speed and fuel required 
for combat. 


Solution: 


1. Determine the Configuration Drag Index by 
adding the store drag numbers obtained from 


figure B1-5. 
Store 
Store Location Drag 
NO. 
(1) AGM-12B Left outb’d 10 
(1) AGM-12B Right outb’d 10 


Configuration Drag Index= 20 
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2. Estimate Average Gross Weight 


Initial Gross Weight = 36000 lb 
Estimated Combat Fuel = 1000 1b 
Estimated Final Gross Weight = 35000 ib 
Estimated Average 

Gross Weight = 36000 + 35000 _ 385500 lb 


2 


3. Enter Sample Maximum Level Flight Mach 
Chart — Military Thrust, page (B9-2) at Con- 
figuration Drag Index = 20, (AA). Move to the 
right and intercept estimated average gross 
weight, 35500 Ib, (BB) and project down to 
Combat pressure altitude = 15000 ft, (CC). 


4, From (CC) move to the right to intercept 
altitude reflector line at (DD), then project 
upward to intercept combat pressure altitude 
= 15000 ft, (EE). Move to the right stopping 
at the Zero Deviation from Standard Day, (FF). 


5. From (FF) follow the dashed (colder) guide 
lines to 5°C deviation from Standard Day, (GG). 
Move to the right and read maximum level 
flight Mach Number = 0.962, (HH). 


6. Enter Sample Combat Allowance Chart — 
Military Thrust, page (B9-2), at Combat Mach 
number = 0,962, (Jd). Move up to Combat 
pressure altitude = 15000 ft, (KK). Move to 
the right to Zero Deviation from Standard 
Day at (LL). 


7. From (LL) follow the dashed (colder) guide 
lines to 5°C deviation, (MM). Construct a 
horizontal line from (MM). 


8. Enter the time scale at 5 minutes, (NN). Move 
up to intersect line at (PP) and read fuel re- 
quired for combat = 1020 Ib. 


9. Revising the Estimated Average Gross Weight 
and reworking the computation will result in 
the same readings. 


EXAMPLE Ill 


Combat Altitude: Sea Level 

Combat Speed: 0.8 Mach 

Combat Thrust Setting: Military 

Ambient Temperature: 10°C warmer than 
standard 


Find: Fuel Flow and fuel required for 5 minutes of 
combat. 
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Note 


This example assumes that level flight 
high speed has already been determined 
for the gross weight and configuration 
conditions and that 0.8 Mach number 
does not exceed Military Thrust 
capability. 


Solution: 


1, Enter sample Combat Allowance Chart — 
Military Thrust, page (B9-2) at lower left 
hand corner at Mach number = 0.8, (R). 
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. Move up to the Sea Level line, (S). 


. Move to the left to Zero deviation from 


Standard Day at (T). 


. Follow the solid (hotter) guide lines to 10°C 


deviation, (U). 


. Move horizontally to the fuel flow scale and 


read fuel flow = 13800 lb/hr, (V). 


. Fuel required for 5 minutes = lb/hr x 5 min/ 


60 min = 13800 x 1/12 = 1150 lb OR continue 
line UV until it intersects the five minute 
vertical and read 1150 Ib at the intersection. 
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COMBAT ALLOWANCE CHART 


Maximum level flight Mach Numbers will be 
significantly conservative if a drag number 
of 20 is used for clean aircraft [947] C/W. 


Model: F-105F 
engine: 575-P-19W 
fuel grade: JP-4 
fuel den 6.5 LB/GAL 


Thrust is limited to 15 minutes, 


TIME — MINUTES 
NOTE: 
Continuous operation with Maximum 
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COMBAT ALLOWANCE CHART 


conservative if a drag number 


Maximum level flight Mach Numbers will be 
of 20 is used for clean aircraft (947) C/W. 


significantly 


F-105F 


Model: 


engine: 


1 JULY 1964 


data basis: FLIGHT TEST 


fuel grade: 
data date: 
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PART 10 MISSION PLANNING 


INTRODUCTION. 


The scope of mission planning can be enhanced 
through the drag count concept, since all combat 
missions can be computed for any possible combin- 
ation of store loadings. Therefore, a thorough 
knowledge of the methods of using these charts 
can be an important tool in flight operations. By 
actually working through a precise combat mission, 
a more thorough understanding of the applicable 
charts will be attained. Figures B10-1 through 
B10-4 show the use of the performance charts for 
a number of specific missions. 


RULES OF THUMB. 


As an additional guide to Mission Planning, the fol- 
lowing rules of thumb for range variation due to 
fuel loading, cruise altitude and low altitude dash 
are offered. It should be noted that these are very 
rough estimates to enable the mission planner to 
determine the approximate configuration and flight 
plan required to complete a given mission. Large 
variations from these estimates occur for differences 
in Drag, Aircraft Weight, Combat Allowances, High 
Speed Runs, Altitudes flown, Weather Conditions, 
etc. Once the rules of thumb have been applied to 
give an order of magnitude, a precise mission cal- 
culation must be performed to determine the 
actual radius or range values. The use of these 
approximations and some of the variation from 
actual mission computations are illustrated in the 
precise mission planning sections. 


1. Approximate Radius of Action for Fuel. 
Genera! Profile 


High Low 
Fue} Loading Altitude Altitude Lo-Hi 
NMi NMi NMi 
Normal internal 220 110 1565 
on y 7 ia 30 65 90 
y Tan 
Full Internal 0 145 345 


* Add for Wing 
Tanks (2 800 150 210 
* Add for 660 
Ga! CL 


200 160 140 
*Dropped when empty 


2. Approximate Trade-Off of Low Altitude Cruise 
For High. 


One and a half to two nautical miles of high altitude 
cruise range can be achieved for every nautical mile 
of low altitude cruise range. 


EXAMPLE: 


Problem: 425 NMi has been established for a Lo- 

Lo cruise radius of action for a particular configura- 
tion and profile. In order to attack a target 500 NMi 
from base and return, how many miles must be 

at high altitude? (Fi-Lo-Lo-Hi). 


Estimate: One hundred nautical miles of low alti- 
tude cruise is equivalent to approximately 175 miles 
at high aititude. Therefore, reduce lo-lo portion by 
100 NMi radius of action and substitute 175 NMi 

of hi-hi radius, 


Total Radius of Action: 425 - 100 = 325 Lo-Lo 
+ 175 Hi-Hi = 500 NMi Estimated R/A 


3. Approximate Trade-Off of Low Altitude 
Cruise For Low Altitude Dash. 


The trade-off of cruise for dash at low altitude de- 
pends large on configurations and speeds. However, 
the following is a broad generalization of the effect 
of substituting non-afterburning dash at low altitude 
for low altitude cruise: Allow 2/3 of a nautical mile 
in dash for every nautical mile in cruise. 


EXAMPLE: 
Problem: What would the Hi-Lo-Lo-Hi radius of 
action shown above become if the low portions 


were flown at 0.9 Mach number at Sea Level? 


Estimate: 325 Lo-Lo cruise x 2/3 = 217 Lo-Lo 
dash at 0.9 M. 


Total Radius of Action: 217 Lo-Lo at 0.9M 
+ 175 Hi-Hi = 392 NMi Estimated R/A 
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Hi-Lo-Lo-Hi Mission (Sample Problem 1) 


Initial Configuration: Clean 4650 Gal Tank (Centerline) 
PRESSURE +(2} 450 Gal Tanks + internal Store 


ALTITUDE 
1000 FT 


LABS AND 
DELIVER STORE 


DIVE AND 
JETTISON TANKS 


200 300 400 
DISTANCE -- NAUT MILES 


Take-off Gross Wt. = 50,680 Lb 650 Gat Tank 347 Lb St 
Total Fuel - 2710 Gal = 17,615 Lb 450 Gal Tank 658 Lb aren 4 
Water for Take-off = 300 Lb. Internal Store 2000 Lb Jettisone 


Ew 


Config Final Alt, 
Operation Drag a = Re-| Grogs | At End Ee bo =e = 
eee <= Ena a aera of ae ag ne st. | Dist. 


Initial Configuration 


Taxi, Take-Off and 
Accelerate to climb speed* 


Military ‘Thrust Climb to 
Initial Cruise-Climb Alt. 


Cruise-Climb 
Jettison Centerline Tank 


Cruise-Climb 
Combat Descent to $. L. 
Dash-In at 0.9 M at SL, 


Labs Maneuver 
and Deliver Store 


déettison Wing Tanks 
Dive (30°) to SL. 


Dash-Out at 0:9 M at SL. 


Military Thrust Climb to 
Initial Retum CR-CL Alt 


Cruise-Climb 


Maximum Range Descent 
te 3.L 


*Reduce Weight 300 Lb. for Water. 


Figure B10-1 
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SAMPLE PROBLEM I: HI-LO-LO-HI MISSION PLAN 
Mission Rules: 


A combat mission is to be flown at long range 
speeds and altitudes, carrying drop tanks and an in- 
ternal store. Within 100 nautical miles of the target, 
a run-in is to be performed at tree top level at 0.9 
Mach number, and the store delivered at the top of 
a LABS Maneuver. After a 30° dive from the re- 
covery altitude, run back 100 nautical miles from 
target. The drop tanks are to be jettisoned when 
empty. Prepare a flight plan for a target 575 
nautical miles from the air base. 


Weather Conditions: 
Standard Day, no wind. 
Configuration: [947] N/C/W 


Clean + 650 gallon tank (centerline) + (2) 450 gal- 
lon tanks (inboard) + internal store. 


Weights: (figure B1-5). 


Clean Aircraft without B/B/ tank..... 37,300 LB 
(7540 LB fuel) 

650 gal tank (centerline) ........... 347 LB 
(2) 460 pal tanks cc 6 ck dieles vue ees 658 LB 
External fuel 

(650 + 900 GAL = 4225 + 5850 LB) 10,075 LB 
HEGRE SONS: ois ce eib ns wormrad aes 2,000 LB 
Water for Take-Off ............45. 300 LB 
Take-Off Gross Weight............. 50,680 LB 
Total fuel on board (7540 + 10,075) 17,615 LB 


Computation: 

Step 1. Take-Off. 

Assume that 1500 pounds of fuel, one minute and 
300 pounds of water are used for take-off and ac- 
celeration to climb speed. 


Gross weight after take-off 


(50,680 - 1500 ~ 300)............. 48,880 LB 
Simi PGE, sacs cs se esneninn sewer 1.0 MIN 
Fuel Remaining (17,615 - 1500)..... 16,115 LB 
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Step 2. Military Thrust Climb to Cruise-Climb 
Altitude. 


A. From figure A1-5 determine the initial con- 


figuration drag index. 

650 GAL tank (centerline) ..... 14 

(2) 450 GAL tanks (inboard) ... 28 

Initial Configuration Drag Index . 42 
Note 


Configuration Drag Index changes 
whenever external tanks, bombs 
and/or pylons are jettisoned. 


B. From figure B3-4 read 


TSO UOLIEBO | Aug-scccnmsvege tv systewecauexs 1680 LB 
2, Distance ‘Covered. «.)...6-< sciccees 84 NMi 
Si Time ElGpsed occ ceisss cee sia 10 MIN 


C.1. Final Gross Weight (48,880 - 1795) 47,085 LB 


2. Fuel Remaining (16,115 -1795). 14,320 LB 

D. To determine the level-off altitude at the end 
of climb, enter “Optimum Cruise Altitude” 
Chart, Figure B3-5, at a gross weight of 47,085 
LB (step 2-C-1) and Configuration Drag Index 
42 and read the initial cruise-climb altitude = 
26,900 FT. 


Step 3. Outboard Cruise (first leg). 


A. Use figure A4-3 for Cruise-Climb Perfor- 
mance. 


1, Cruise with fuel remaining in centerline 
tank (4225 - 1500 -1795) ..... 930 LB 


2. Compute Average Gross Weight 
47,085 =~ (930% 2).)..0 oie ais arnies 46,620 LB 


3. From figure B3-5 “Optimum Cruise 
Altitude” read altitude at 
the average gross weight during 


27,000 FT 
810-3 
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B. 


4. From figure B1-10, read Standard 
Day temperature at 27,000 ft 


pressure altitude ............... -38.5°C 
5. From figure B4-8 Mach number 

for Cruise 2... ce ee eee 0.875 M 
6, Time to cruise... .. eee eee eee 8.8 MIN 
7. Cruise distance ............-55 78 NMi 


8. Final Gross Weight (47,085 - 930) 46,155 LB 

9. Fuel Remaining (14,320 - 930)... 13,390 LB 
Jettison Centerline Tank 

1, Fina] Gross Weight (46,155 - 347) 44,008 LB 


2. New Configuration Drag Index 
(from figure B1-5; (2) 450 GAL tanks 28 


Step 4. Outboard Cruise (2nd leg) 


A. 


Determine outboard cruise distance. Since the 
flight plan calls for a radius of action of 575 
nautical miles and the outboard distance is a 
combination of climb, cruise, descent and dash 
100 NMi at Sea Level, estimate the descent 
distance. 


1. Estimate a weight at start of descent as: 


Final Gross Weight after centerline 


tank is jettisoned ............-. 45,808 LB 
2. Configuration Drag Index ...... 28 
8. From figure B3-5 ‘““Optimum Cruise 

Altitude’’ read final cruise climb 

altitude: asi. fshaiee ne bean fet 27,600 FT 
4, From figure B7-2 distance to 

descend 2... ..- cc eee eee 40 NMi 
5. Compute cruise distance remaining 

(575 - 85 - 78 - 40 - 100) 272 NMi 


Use figure B4-3 for Cruise-climb performance. 


1. Estimate fuel used to cruise 
272 NMi 


ee es 
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2. Compute estimated average gross 


weight 45,808 - (2000+2) 44,808 LB 


veere 


3. From figure B4-3 “Optimum Cruise 
Altitude” read altitude for the aver- 


age gross weight during cruise ... 28,200 FT 
4, From figure B1-10 read Standard 

Day Temperature at 28,200 FT 

pressure altitude ............. 41°C 
5, From figure B4-3 

Fuel used to cruise 272 NMi 3060 LB 


C. Since the estimated fuel does not equal 
the computed fuel 


1. Re-estimate average gross weight: 


45,808 - (3060+2) 44,278 LB 


2. Re-read average cruise altitude from 


figure B3-5 ........-...-.6-. 28,300 FT 
3. Read Standard Day Temperature 

at 28,300 ft pressure altitude . -41°C 
4. From figure A4-3 

Fuel used to cruise 272 NMi 3060 LB 
5. Mach number for cruise ....... 0.878 M 
6. Time to cruise .....-......... 31.6 MIN 


7. Final Gross Weight (45,808 - 3060) 42,748 LB 
8. Fuel Remaining (13,390 - 3060). 10,330 LB 


9. From figure B3-5 “Optimum 
Cruise Altitude’, final cruise 
altitude 


i 


29,106 FT 


Step 5. Combat Descent to Sea Level (0.9 Mach or 
400 KCAS whichever is less) 


A. From figure B7-2 


1. Distance to descent ............ 40 NMi 
2. Fuel used in descent .......... 105 LB 
3. Time elapsed in descent ..,........ 5 MIN 


4, Final gross weight (42,748 -105) 42,643 LB 


5. Fuel remaining (10,330 - 105)... . 10,225 LB 


Since the combat descent distance of step 5 is 
the same as that estimated in step 4, the mis- 
sion can be continued into the next step. How- 
ever, if the descent distance of step 5 varied 
from the estimate of step 4, then the last leg 
of the cruise portion would be changed by 

the same increment. 


Step 6. Run-In (100 Nautical Miles at 0.9 Mach 


A. 


number) 


Estimate the fuel used for 100 nautical mile 
run in 


1. Estimate dash fuel (fuel remaining in wing 


tanks) 6850 - 3060-105) ...... 2685 LB 
2. Estimate Average Gross Weight: 

42,648 = (268552) nnn cc cewws 41,300 LB 
3. Ambient Temperature at S.L. 

(igre BY-10)} via via eranon Hace wins 15°C 
4. From figure B4-4 read true airspeed 

at 0.9 Mach number at 15°C 595 KN 
5. From figure B4-4 read fuel 

NOW xs Sad Sede ead ue ced 14,900 LB/HR 
6. Compute time required to dash 

100 NMi (Dist + Speed = Time) 

100 TEBE cscs casa cocesnn 0.168 HR 
7. Compute fuel required (fuel flow x 

time) 14,900 x 0.168 .......... 2500 LB 


Since the estimated fuel does not equal the 
computed fuel 


1. Re-estimate average gross weight 
42,643 -(2500 = 2) iva cinen sae 41,393 LB 


2. Read fuel flow from 


figure B4-4 14,900 LB/HR 


3. Since time and fuel flow have not changed, 
steps 6A6 and 7 do not have to be redone 


4. Time in minutes 
(0.168 HR x 60 MIN/HR........ 


5. Final gross weight (42,643-2500). . 40,143 LB 
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6. Fuel remaining (10,225 - 2500) .. 7725 LB 
Step 7. Labs Maneuver (Bomb Delivery) 
Allow approximately 250 pounds of fuel and one 


minute, with recovery at 12,000 FT for this 
maneuver. 


1, Final gross weight 


(40,1438 - 250 - 2000*) ....... 37,893 LB 
2, Fuel remaining (7725 - 250) 7495 LB 
3. Time Elapsed ...........242- 1 MIN 


*Weight of store 


Step 8. Perform a 30° Dive to Sea Level and Jetti- 
son the (2) 450 gallon tanks. 


A. Allow approximately 80 pounds of fuel and 
half a minute for this maneuver 


1. Final Gross Weight 


(37,893 - 658* - 80) ......... 37,155 LB 

2. Fuel remaining (7475 - 80) ..... 7495 LB 

3. Time Elapsed ............... 1 MIN 
*Weight of tanks 


B. From figure B1-5, new Configuration Drag 
Index for the clean Aircraft = 0 


Step 9. Run-Out (100 Nautical Miles at 0.9 Mach 
number) 


A. Use figure B4-4 for Dash Performance 


1. Estimate dash fuel ............ 2500 LB 
2. Estimate average gross weight: 

BT ISR HA FZ500 SZ) eosin a-eweaes 35,909 LB 
3. Ambient temperature at S.L. 16°C 


4, From figure B4-4 read true airspeed at 
OO Mach atlS°C  «asicesmsya ie 595 Knots 


5. From figure B4-4 read fuel 
PRO ning nl almeKee meen esis 13,050 LB/HR 
6. Compute time required to dash 100 
NMi (dist + speed = time)(100+595) 0.168 HR 


7. Compute fue} required (fuel flow x 


time) 13,050 x 168) 2190 LB 
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B. 


Since the estimated fuel does not equal the 
computed fuel, 


1. Re-estimate average gross weight 
37,155 - (2190+ 2)........... 36,060 LB 


2, Read fuel flow............ 13,050 LB/BR 


8. Since time and fuel flow have not changed, 
steps 9A6 and 7 do not have to be re-done 


4. Time in minutes 


(0.168 HR x 60 MIN/HR) ..... 10 MIN 
5. Final gross weight (37,155-2190) 34,965 LB 
6. Fuel remaining (7395 - 2190)... 5205 LB 


Step 10. Military Thrust Climb to Return-Cruise- 


A. 


Climb Altitude 
From figure B3-4 read the climb performance 
Fuel used 2.00.0... cee eee 1140 LB 
Distance covered ...........6: 58 NMi 
Time elapsed ...........0005 7 MIN 


1. Final Gross weight (34,965-1140} 33,825 LB 


2. Fuel remaining (5205 -1140) ... 4065 LB 


Step 11. Determine return Cruise Distance 


A. 


Since the return distance must equal 575 NMi 
including return dash, climb, cruise and descent, 
estimate a descent distance 


1. Estimate a weight at start of descent 
as: (Weight at end of climb + empty 
weight) + 2(33,825 + 29,760) +2 31,793 LB 


2. From figure B3-5 “Optimum Cruise 
Altitude” read final cruise-climb alti- 
tude based on Estimated Weight . 35,800 FT 


8. From figure B7-1 read descent 


CIStANOR sia sci da da ween 68 NMi 
4. Compute cruise distance 
(650 - 100 - 58-68) ........ . 3849 NMi 


Use figure B4-3 for cruise-climb performance 
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. Estimate fuel used to cruise 


349 NMI isc onaeeew causa 3000 LB 


. Compute average gross weight: 


33,825 - (3000 + 2} 32,325 LB 


ee 


. From figure B3-5 “Optimum 


Cruise Altitude”’ read the altitude 
for the average gross weight during 
rh 9 1 a er 35,500 FT 


. From figure B1-10 read Standard 


Day temperature at 35,500 FT 
pressure altitude ............. -55°C 


. From figure B4-3 fuel used to 


cruise 349 NMi 2635 LB 


ee 


Since the estimated fuel does not equal the com- 
puted fuel 


. Re-estimate average gross weight 


33,825 - (2635 = 2) 32,507 LB 


. Re-read average cruise altitude from 


figure BE-6 .. 0... cee ees 35,400 FT 
. Read temperature at 35,400 FT 
pressure altitude ............, -55°C 
. From figure A4-3 fuel used to 
cruise 4J1 NMi_.............. 2635 LB 
Mach number for cruise ....... 0.886 M 
» Time to cruise ©... ee cs 40.6 MIN 
. Final gross weight 
(33,825 - 2640) .......,...... 31,190 LB 
. Fuel remaining (4065 - 2635) ... 1430 LB 
. From figure B4-3 “Optimum Cruise 
Altitude” read final cruise 
OAR 2 a5 whew Rede ee 36,200 FT 
Step 12. Maximum Range Descent 
A. From figure B7-1 read distance to 
descent wise cs cee ee tae een 71 NMi 


Note: Descent distance was estimated in Step 11A. 


Since the descent distance varies from the 
estimate by +3 NMi., recalculate step 11 to 
reflect the change in descent performance. 
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RECALCULATION OF STEP 71 1, From figure B7-1 read distance to 
GESCONG ~ soba deul ere ee ins 7i NMi 
1. Compute required cruise distance 
(575 -100-58-71) .......... 346 NMi Note 
2. Using the same method as described in step Since the descent distance of step 12B 
11 yields the following performance for is the same as that used in step 12A, 
a cruise distance of 346 NMi from figure B4-3 the mission can be continued. 
a, Fuel used to cruise ...0....00.. 2615 LB 2. From figure B7-1 
Fuel used in descent ......... 215 LB 
b. Mach number for cruise ...... 0.886 M 
3. Time elapsed in descent ....... 11 MIN 
c. Time to cruise .............. 40.4 MIN 
4, Final gross weight 
d. Final gross weight (31,210 - 215) 20... kee, 30,995 LB 
{33,825 - 2615) .........,.. 31,210 LB 
5. Fuel remaining 
e. Fuel remaining (1450 - 215) 2... eee ee 1235 LB 
(4065 - 2615) .........,...-, 1450 LB 


Summary: Total Mission Performance 
f. From figure B3-5 “Optimum Cruise 


Altitude” read final cruise 1. Radius of Action ............. 575 NMi 
ELIS te IG (ar aaa rar 36,300 FT 
2. TUNE: otis gains ee Gea a 2 HR +17 MIN 
B. Having adjusted the cruise segment continue 
the mission by computing the Maximum 3. Fuel remaining for 
Range Descent landing reserve ............00. 1235 LB 
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Lo-Lo-Hi Mission (Sample Problem I) 


Initial Config: Clean + 650 Gal. Tank (centerline) 
+ (2) 450 Gal Tanks + (2) M-117 750 Lb Bombs 


oo i as 


100 200 300 400 
DISTANCE -- NAUT MILES 


Take-off Gross Wt. = 53,242 Lb 650 Gal Tank 347 Lb. 
Total Fuel = 3100 Gal = 20,150 Lb 450 Gal Tanks 658 Lh. 
Water for T.O, = 300 LB Bombs & Pylons 1862 Lh, 


Stores 
Jettisoned 


Initial Condition 


Taxi, Take-Off and 
Accelerate to Cruise Speed* 


Outbound Cruise (Use 
Centerline Tank) 
Jettison Centerline Tank 


Outbound Cruise (Use Wing 
Tanks) 
Jettison Wing Tanks 


Outbound Cruise 
Dash at 5. L. at 0.9 Mach 


Lay Down Delivery 
of Bombs 


Military Thrust Climb to 
35,000 Ft. 


Return Cruise 


Max. Range Descent to S. L. 


*Reduce Weight 300 lb, for water. 
**Step 7 of Mission Plan is: Summary of Performance at Target. 


Figure B10-2 
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SAMPLE PROBLEM II: LO-LO-HI MISSION PLAN 
Mission Rutes: 


A combat mission is to be flown at long range cruise 
speeds, at tree top level to the target, returning at 
35,000 feet, carrying drop tanks and two externally 
mounted M-117 750 pound bombs. Within 50 nau- 
tical miles of target a dash-in is to be performed at 
0.9 Mach and the bombs released in a lay-down 
delivery. A minimum 1000 pound landing fuel 
reserve is required. The drop tanks are to be jetti- 
soned when empty. Prepare a flight plan for a tar- 
get 600 nautical miles from air base. 


Weather Conditions: 


An average 10°C colder than Standard Day with 
prevailing tailwinds of 20 knots. 


Take-off Configuration: [947] N/C/W 

Clean + 650 gal tank (centerline) + (2) 450 gai 
tanks (inboard) + (2) M-117 750 lb bombs 
(outboard). 

Weights: Figure B1-5 


Clean aircraft with full B/B tanks 


(10,075 lb fuel} ...........-05- 40,000 LB 
Wing Tanks ............-00005- 658 LB 
External fuel 
(650 gal + 900 gal = 4225 Ib 
PHBGO ID). osastentescaweaehens 10,075 LB 
(2) M117 750 Ib bombs (799x 2). 1598 LB 
(2) Universal Outboard Pylons 

(182 © 2) acted de Vaan heed 264 LB 
Water for Take-off ...........-. 300 LB 
Take-off gross weight ........... 53,242 LB 
Total fuel on board 

20,160 LB 


qeanranernen ene eae 


(10,075 + 10,075 
Computation: 


Step 1. Take-off. 


Assume that 1500 lb of fuel, one minute and 300 
lb of water are used for take-off and acceleration 
to cruise speed. 
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Gross Weight After Take-Off 

(53,242 - 1500 - 300) ........... 51,442 LB 
Time elapsed ..,.........-.2.. 1.0 MIN 
Fuel Remaining (20,150 - 1500)... 18,650 LB 


Step 2. Outboard Cruise (first leg} 


A. From figure B1-5 determine the Initial Con- 
figuration Drag Index. 


{1} 650 gal tank (centerline)... .... 14 
(2} 450 gal tank (inboard) 


(2) M-117 750 lb bombs (outboard) 
in presence of inb’d tanks ..... 32 


Initial Configuration Drag index 74 
Note 
Configuration Drag Index changes 
whenever external tanks, bombs 
and/or pylons are jettisoned. 


B. Use figure B4-2 for Cruise Performance. 


1. Cruise with fuel remaining in centerline 


tank (4225 - 1500) ........... 2725 LB 
2. Compute Average Gross Weight: 

51,442 - (2725 + 2).........., 50,079 LB 
3. Read Standard Day Temperature 

at Sea Level Pressure Altitude 

from Standard Atmosphere Table 

(figure B1-10} .............-.. +15°C 
4. Compute ambient Temperature 

(419 = 108) = daviins deco i ews +5°C 
5. From figure B4-2 read 

a. Cruise Distance 

(inchiding effect of taillwind) ... 136 NMi 

b. Mach number for cruise ....... 0.615 M 

e. Time to cruige ...........2...5 19.5 MIN 
6. Final Gross Weight 

(51,442 - 2725) ... 00.2.0 48,717 LB 


810-9 


T.0, 1F-105D-1 


7. Fuel Remaining 
(18.650: 2728)) cs is cecewus ¥ 15,925 LB 


C, Jettison Centerline Tank 


1. Final Gross Weight 


(RTT =< BET) ks eaemwacnas vs 48,370 LB 
2. New Configuration Drag Index 
(figure B1-5) 
(2) 450 gal tanks (inboard) ..... 28 
(2) M-117 750 lb bombs (outboard) 
in presence of inboard tanks . 32 
Configuration Drag Index 60 


Step 3. Outbound Cruise (second leg) 


A. Cruise with Wing Tank Fuel 


1. Fuel Used to cruise ............ 5850 LB 
2. Compute Average Gross Weight: 

48,370 -(5850+ 2) 2... cee ees 45,445 LB 
3. Ambient Temperature 

(computed in Step 2-B-4) ...... +5°C 
4, From figure B4-2 read: 

a. Cruise distance 319 NMi 

b. Mach number for cruise 0.595 M 

c. Time to cruise 46.8 MIN 
5. Final Gross Weight 

(48,370 ~5850) ..........-.. 42,520 LB 
6. Fuel Remaining (15,925 - 5850) 10,075 LB 


B. Jettison Wing Tanks 
1. Final Gross Weight (42,520 - 658) 41,862 LB 


2. New Configuration Drag Index 
(figure B1-5) 


(2) M-117 750 lb bombs (out- 


board) not in presence of inboard 
tanks 
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Step 4. Outboard Cruise (third leg) 


A. Flight plan requires 600 nautical mile radius 
of which 50 nautical miles (outbound) is dash 
at 0.9 Mach. Thus far, 455 nautical miles have 
been computed. The remaining outbound 
cruise is therefore 


(600 - 455-50) .............. 95 NMi 
1. Estimate fuel required .......... 1000 LB 
2. Estimate Average Gross Weight 

41,862 - (1000 + 2)........... 41,362 LB 
3. Ambient Temperature 

(computed in Step 2-B-4) +5°C 
4. From figure B4-2 for a 95 NMi 

cruise read: Fuel Used......... 1590 LB 


B. Since the estimated fuel does not equal the com- 
puted fuel 


1, Re-estimate Average Gross Weight 
41,862 - (1590 + 2)........... 41,067 LB 
2. Ambient Temperature +5°C 


3. From figure B4-2 for a 95 NMi cruise read 


S: FOR BME chink te ceniweands 1590 LB 

b. Mach number for cruise ..... 0.59 M 

Gi "Fie 00) CRUG ae sce ov hearin 13.9 MIN 
4. Final Gross Weight (41,862 - 

BROGY 5.61 wae OUTER RON 40,272 LB 
5, Fuel Remaining (10,075-1590). 8485 LB 


Step 5. Dash at Sea Level at 0.9 Mach number for 
50 Nautical Miles 


A. Since figure B4-4 is entered at average gross 
weight, estimate the fuel used for 50 nautical 


mile run-in. 
1. Estimate dash fuel .......... 2000 LB 
2. Estimate Average Gross Weight 

40,272 - (2000 + 2).......... 39.272 LB 


3. Ambient Temperature 
(see Step 2-B-4) .......... +5°C 


4. From figure B4-4 read True 
Airspeed at 0.9 Mach number 
BSS sicwosnsaewecorias 585 Knots 


5. From figure B4-4 read: 
BPG BIGW sis. essa de tae 14,550 LB/HR 


6. Compute ground speed = True 
Airspeed + Tailwind (585 + 20) 605 Knots 


7. Compute time required to dash 


50 NMi: Distance + Ground Speed = 
(EO COG) co ciiceex cucu 0.083 HR 


8. Compute fuel required = fuel flow x 
time (14,550 x 0.083) ...... 1210 LB 


B. Since the estimated fuel does not equal the com- 
puted fuel 


1, Re-estimate Average Gross Weight: 
BO 272= (TZIO 2)... ose. esoerone 39,667 LB 


2. Ambient Temperature +5°C 
3. From figure B4-4 True Airspeed 585 Knots 
4. From figure B4-4 fuel flow . . .14,550 LB/HR 
5. Since True Airspeed and Fuel Flow 

have not changed, Steps 5A6 thru 

8 do not have to be redone. 


6. Time required for dash 0.083 hr. x 
COM oye oserheRSs seas 5.0 MIN 


7. Final Gross Weight (40,272 - 1210) 39,062 LB 


8. Fuel Remaining (8485 - 1210) 7275 LB 
Step 6. Deliver Bombs 


A. Assume 280 Ib of fuel and one minute of time 
for a lay-down delivery. 


1, Final Gross Weight 


(39,062 - 280 -1862*) ... 36,920 LB 

2.Time Elapsed ......... 1 MIN 

3. Fuel Remaining (7275 -— 280) 6995 
*Weight of bombs and pylons. 
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B. New Configuration Drag Index from figure B1-5 
for clean aircraft = 0. 


Step 7. Summary of Performance at Target 


i. 


2. 


3. 


Aircraft Gross Weight ....... 36,920 LB 
Fuel Remaining ........... 6995 LB 
Distance Covered........... 600 NMi 
. Time Elapsed ............ 1 HR 28 MIN 
. Configuration DragIndex ... 0 
Note 


For return, assume no change in 
weather conditions; therefore, the 
20 knot wind is now a headwind. 


Step 8. Military Thrust Climb to 35,000 feet 


A. 


B. 


ke 


2. 


From figure B3-4 


RWGlSGG  « sactsiee aw aa eset 1160 LB 

Distance Covered ........... 57 NMi 

Tine Blapsed so w-s.s0-205 va Ha.4 7.0 MIN 
Note 


Climb charts include effect of average 
Ambient Temperature. Effect of wind 

can be considered negligible. 

Final Gross Weight (36,920 - 1160) 35,760 LB 


Fuel Remaining (6995 - 1160)... 5835 LB 


Step 9. Return Cruise 


A. 


Determine Return Cruise Distance. Since re- 
turn distance must equal 680 nautical miles 
including climb, cruise and descent, estimate 
a descent distance 


. Estimate a weight at start of descent as: 


(Weight at end of climb + Empty Weight) 
+ 2 (35,760 + 29,925) + 2= 32,843 LB 


. From figure B7-1, 


distance to descend .......... 66 NMi 
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3. Cruise distance required b, Mach number for cruise ...... 0.892 M 
CB00 SBF OGG) ssniecwcive ow wrens 477 NMi 
C Time tO Crise ic iccncs ce eiszers 58.9 MIN 
B. Fora cruise of 477 NMi at 35,000 feet 
4. Final Gross Weight (35,760 - 
1, Estimate fuel required. ......,. 3000 LB OU, aiabe. dc oid aauan Diseiticesanans 31,910 LB 
2. Estimate Average Gross Weight 5. Fuel Remaining (5585 - 3850) .. 1985 LB 
85,760 -(8000=2) 2 o.ccien 34,260 LB 
Step 10. Maximum Range Descent 
3. Read Standard Day Temperature at 35,000 
feet pressure altitude from Standard Atmos- A. From figure B7-1 
phere Table (figure B1-10) ...... -54.34°C 
1. Distance to descend ............ 66 NMi 
4, Compute Ambient Temperature (Since distance to descend (66 NMi) 
he DO}: aoesicmeaay an maeee ds -64°C is the same as estimated in Step 9A. 
Mission can be continued) 
5. From figure B4-2 read fuel used to 
cruise 477 miles ............4.. 3835 LB 2. Fuel used indescent .......... 200 LB 
C. Since the estimated fuel does not equal the 8. Time elapsed in descent ........ 10.6 MIN 


computed fuel 
4, Final Gross Weight (31,910 - 200). 31,710 LB 
1, Re-estimate average gross weight: 


35,760 - (8835+ 2) ....aceee. 33,842 LB 5. Fuel Remaining (1985-200) .... 1785 LB 
2, Ambient Temperature Summary: Total Mission Performance 
(same as 9-B-4)) 6... eee ee eee ~64°C 
]  RAGIUEOL ACHON «,.. .cirivcietnences 600 NMi 
3. From figure B4-2 for a 477 NMi 
cruise read: 2. Total Mission Time ........ 3 HRS 45 MIN 
A; PUG UGE isis cs wesieiew om oa 3850 LB 3. Fuel Remaining (or Reserve) .... 1785 LB 
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Hi-Lo-Hi Mission (Sample Problem II) 


Initial Configuration: Clean +650 Gal Tank (Centerline) 
+(2) 450 Gal Tanks 
PRESSURE +(2) M-117 750 Lb. Bombs 
ALTITUDE 
1000 FT. 


DELIVER 
BOMBS 


DISTANCE -~ NAUT MILES 


Take-off Gross Wt. = 53242 Lb 650 Gal Tank 347 Lb St 
Total Fuel = 3100 Gal = 20150 Lb 450 Gal Tank 658 Lb Satie 4 
Water for Take-off = 300 Lb Bombs and Pylons 1862 Lb} Y°%sone 


Config 
Fuel Re- Leg 
Operation = val rs birsead ¥ 
—- Used | Used | AME | Weight ~s 


PE IESE VEIL bad 
Initial Pa 0 


Taxi, Take-Off and 
Accelerate to climb speed* 


Military Thrust Climb to 
Initial Cruise Altitude 


Outbound Cruise 

(Use Centerline Tank) 
Jettison Centerline Tank 
Outbound Cruise 

(Use Wing Tanks) 

Jettison Wing Tanks 
Qutbound Cruise 

Combat Descent to S. L. 
Dash at S.L. at 0.90 Mach 


Lay Down Delivery of 
Bombs 


Military Thrust Climb 
to 35000 Ft. 


Return Cruise 


Maximum Range Descent 
to 8. L. 


* Reduce Weight 300 lb. for water 
** Step 9 of Mission Plan is: Summary of Performance at Target 


Figure B10-3 
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SAMPLE PROBLEM III: HI-LO-H!I MISSION PLAN 


A. 


Estimate Radius of Action based on Sample 
Problem II. Sample Problem II was calculated 
as a Lo-Lo-Hi Mission requiring 600 NMi 
radius of action. To determine the increase 

in radius of action if the outbound cruise was 
accomplished at high constant altitude proceed 
as follows: 


Step 1. Use: Rule of Thumb Number II 


1.5 to 2 NMi range (high altitude) 
equals one NMi range (low altitude). 


Step 2. 


B. 


a. Outbound Cruise 
600 - 50 = 550 cruise at S.L. 
550 x 1.75 = 1130 cruise at high altitude 


b. 1108 cruise + 50 dash = 1153 NMi out- 
bound range 


c. Return range (from Sample Problem II) 
= 600 NMi 


d. Total Range: 1013 + 600 = 1613 NMi 
e. Estimated Radius = 807 NMi 

Note 
The 807 NMi Radius of Action is an 
Estimated Capability. A detailed 
flight plan must be computed to deter- 
mine the exact radius capability as 


follows: 


Check Radius of Action Estimate 


Step 1. Take-off: Same as Sample Problem II 


Final Gross Weight ........ 51,442 LB 
Fuel Remaining .......... 18,650 LB 
Configuration DragIndex .. 74 


Step 2. Military Thrust Climb to Altitude 


A. 


From figure B3-4 read fuel and distance to 
climb from S. L. to Optimum Cruise altitude 
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2180 LB 


99 NMi 


3. Final Gross Weight (51,442 - 2180)49,262 LB 
4. Fuel remaining (18,650 - 2180) .. 16,470 LB 


5. From figure B3-5 “Optimum 


Crusie Altitude,” read 


altitude at end ofclimb ........ 25,000 FT 


Note 


Since this mission is to be accomplished 
at constant altitude, level-off and 

cruise at altitude read in step 2.5 
(25,000 FT). : 


Step 3. Outbound Cruise (First leg) 


A. 


Use figure B4-2 for Cruise Performance 


. Cruise with fuel remaining in centerline 


tank (4225 - 1500 - 2180) ...... 545 LB 
. Compute Average Gross Weight 
49,262 = (645 $2) cw we sees 48,989 LB 


. Read Standard Day temperature at 25,000 


FT pressure altitude from Standard Atmos- 


phere Table (figure B1-10) ...... ~34.53°C 
. Compute Ambient Temperature 

(<34:68" = 10") © ..0s secs sven’ -45°C 
. From figure B4-2 read 

a. Cruise distance.............. 39 NMi 

b. Mach number for cruise ...... 0.866 M 

C.D CHUNG: cia0c06 08 aa eraeys 4.5 MIN 
. Final Gross Weight 

(49.262 GEG))  staecn aw ows 46,717 LB 
. Fuel Remaining (16,470 - 545) .. 15,925 LB 


Jettison Centerline Tank 


. Final Gross Weight (48,717 - 347). 48,370 LB 


2, New Configuration Drag Index figure B1-5 


{2) 450 gal tanks (inboard) 28 
(2) M-117 750 tb bombs ..... 32 
{outb’d) in presence of 
inboard tanks 
Configuration Drag Index =..... 60 
Step 4. Outboard Cruise (Second leg} 
A. From figure B3-5 read optimum cruise 
altitide: 2200 selsweicen sees 25,700 FT 
Note 
Since optimum altitude is below 30,000 
ft, continue cruising at 25,000 ft. 
B. Use figure B4-2 for Cruise Performance 
1, Cruise with wing 
tank fuel! oo5.c che eerie see 5850 LB 
2. Compute Average Gross Weight 
48,370 -(5850+ 2) ......... 45445 LB 
3. Ambient Temperature 
(See step 3A4)....-.....-555. -45° € 
4. From figure B4-2 read 
a. Cruise distance ........... 4ATTNMi 
b. Mach number for cruise ..... 0.863 M 
c, Time to cruise .........2-8. 54.0 MIN 
5. Final gross weight. 
(48,370 ~ 5850) ............. 42,520 LB 
6. Fuel remaining 
(15,925 - 5850) ....,........ 10,075 LB 
C. Jettison Wing Tanks 
1. Final gross weight 
(42,520 -658)  ............. 41,862 LB 
2. New Configuration Drag Index 
(figure B1-5) 
(2) M-117 750 lb bombs 
(outb’d) not in presence 
of inboard tanks ............. 26 
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Step 5. Outbound Cruise (Third leg) 


A. 


io) 


. Estimate fuel required ......... 


From figure B3-5 read 
“Optimum Cruise Altitude” .... 29,600 FT 
Note 


Since Optimum Cruise Altitude is 
below 30,000 ft, continue cruising 
at 25,000 ft. , 


Determine remainder of cruise distance. 


Since Estimated Radius of Action 
is 807 NMi, of which 615 NMi 
(99 + 39 + 477) has already been 
computed, approximately 192 
NMi remain to reach the target. 
This 192 NMi will consist of 
cruise, descent and 50 NMi of 
dash. Since the radius is only 
approximate, the exact length of 
this leg is not significant, but 


would be approximately 100 NMi 


For a cruise of 100 NMi at 25,000 ft 


1000 LB 


. Estimate Average 


Gross Weight 


41,862 - (1000 = 2) 41,362 LB 


Pe ee et 


. Ambient Temperature 


(See step 4B3)................ ~45°C 


. From figure B4-2 read: 


Fuel used to cruise 100 NMi 1000 LB 
Note 

Since the estimated fuel yielded the 

exact distance required (100 NMi) 

step 5C4 can be considered final. 

From figure B4-2 read: 


0.868 M 
11.1 MIN 


a. Mach number for cruise 


6. Final gross weight 


(41,862 ~ 1000} 40,862 LB 


ee re eee arene 


7. Fuel remaining 


{10,075 - 1000) 9075 LB 


ee ee 
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Step 6. Combat Descent to Sea Level 


(0.9 Mach or 400 KCAS whichever is less) 
from figure B7-2. 


1. Distance to descent ......... 33 NMi 
2. Fuel used in descent ....... 90 LB 
3. Time elapsed in descent ..... 4.3 MIN 
4, Final gross weight 

(46 862'= BO)! scisenens cam saiarels 40,772 LB 
5. Fuel remaining 

{SOTB = 90) 5 cos cis ce ae aion ai 8985 LB 


Step 7. Dash at Sea Level at 0.9 Mach number for 
50 nautical miles. 


A. Since a small difference in average gross 
weight will not significantly change the fuel 
flow at 0.9 Mach at Sea Level, use data com- 
puted in step 5 of Sample Problem II. 


L BGSL BE oo es mnrwarsivecence She 1210 LB 
2. Final gross weight 
(40:992:— 2290) s-sacccesqin cas 39,562 LB 
3. Fuel remaining 
(8986) 12Z10): 0. oc nsecnce ne eis 7775 LB 
Step 8. Deliver Bombs 
A. Same as step 6 of Sample II 
Lue USEd vias Sy te eetsieis He Se 280 LB 
2. Final gross weight 
(39,562 - 280 -1862*) ..... 37,420 LB 
3. Fuel remaining 
CETTO=— 280) cawsneaenesas 7495 LB 
* Weight of bombs and pylons. 
B. New Configuration Drag Index =... 0 


Step 9. Summary of Performance at Target 


1. Aircraft Gross Weight ....... 37,420 LB 
2. Fuel remaining .......-.... 7495 LB 
3, Distance covered .........-.- 798 NMi 
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Note 


For return, assume no change in 
weather conditions; therefore, the 
20 knot wind is now a headwind. 


Step 10. Military Thrust Climb to 35,000 FT. 
A. From figure B3-4 


DEL AGRE 6a coe narawines voi aire 1200 LB 


58 NMi 


Climb Charts include effect of average 
ambient temperature. Effect of wind 
can be considered negligible. 


B. 1. Final gross weight 
(37,420 - 1200) ........... 36,220 LB 
2. Fuel remaining 
(7495 ~ 1200) wesiccceesrees 6295 LB 
Step 11. Return Cruise 


A.1. Allowing the same amount of 
fuel for descent and landing 
reserve as in Sample Problem 
Il, fuel available for final 
cruise leg is (6295 - 200 - 


STOO) caexrcsans Renee ee ee F 4310 LB 


2. Compute Average 
Gross Weight 


36,220 - (4310 + 2) 34,065 LB 


3. From figure B1-10, 
Standard Day Temperature 
at 35,000 FT pressure 


altitude -§4,384° C 


4. Compute Ambient 
Temperature (-54 -10) ....... 


5. From figure B4-2 
cruise distance ............. 


-64° C 


534 NMi 


6. Final gross weight 
(36,220 = 43810) ...... 2-62 oe 31,910 LB 
7, Fuel remaining 


(G285 = 2539) 3 o-esarere ens oie orais 1985 LB 


Step 12. Maximum Range Descent to Sea Level 


A. From figure B7-1 


1. Distance to descend...... 


3. Final gross weight 
{31,910 - 200} 


4. Fuel remaining 


(1985 - 200) ........., 


B. Total return distance 


(58 + 534+ 66) ........ 


Step 13. Balance Mission 


A.1. Since outbound range is 
798 NMi and return is 
658, mission is out of 
balance by (798 - 658) 


2. Compute NMi/LB for 
last outbound cruise leg 
(100 NMi + 1000 LB 
of fuel} 


3. Compute NMi/LB for 
return cruise leg 


ee 


66 NMi 


200 LB 


31,710 LB 


1785 LB 


658 NMi 


140 NMi 


0.100 NMi/LB 


(534 NMi+ 4310 LB 
of fuel} 


4, Fuel to be transferred 
from outbound to return 
leg = incremental range 
+ {outbound NMi/LB 
+ return NMi/LB) or 
140 + (0.100 + 0.1239) 


= 140+ 0.2239 =........ 


B. Change Outbound Cruise by 
1. -625 x 0.100 = 


2. Revised return range 


(798-63) 2... ce eee ee 


C. Change Return Cruise by 


1.4625 x 0,1239= ......., 


2. Revised return range 


(BOG A477) -siewscadauns 


D. Revised Estimated 


Radius of Action= ......,. 


ee Y 
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0.1239 NMi/LB 


625 LB 


-63 NMi 


735 NMi 


+77 NMi 


735 NMi 


735 NMi 


Step 14. Ifa precise mission plan is required, re- 
peat steps 1 thru 12, adjusting cruise fuel 
as indicated in step 13. The resulting 
mission plan is shown as figure B10-3. 
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SAMPLE PROBLEM IV: LO-H!I MISSION PLAN 


A combat radius to be flown at long range cruise 
speeds, at tree-top level to the target, returning at 
35,000 feet, carrying drop tanks and an internal 
store, Drop tanks are to be jettisoned when empty 
and the store released in a lay-down delivery. Pre- 
pare a flight plan to determine the maximum radius 
capability under these rules, retaining a 2000 pound 
landing fuel reserve. 


Weather Conditions: 

Standard Day, no wind. 

Take-Off Configuration [947] N/C/W 
Clean + (2) 450 gal tanks + internal store 


Weights Figure B1-5 


Clean Aircraft without B/B tank 

C7540 TB OPP) siessc ca ca vioweaers i 37,300 LB 
(2) 450 gal tanks ...........-444- 658 LB 
External Fuel (900 gal tanks) ...... 5850 LB 
Internal Store: a no. cerwineaain-en ernie 2000 LB 
Water for Take-Off :..........4.. 300 LB 
Take-Off Gross Weight...........- 46,108 LB 
Total Fuelon board ....-....+++- 13,390 LB 


Note 
To determine a radius of action for a 
set of given conditions proceed accord- 
ing to the following general outline: 


“A” Estimate radius of action by using 
“Rules of Thumb” 


“B’’ Compute a detailed flight plan for 
the estimated radius, 


“C” Adjust “B”’ to obtain maximum 
radius of action. 


“A” Estimate Radius of Action from Rules of 
Thumb I Lo-Hi Mission 


Normal Internal Fuel ........ 155 NMi 
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“B” Prepare Flight Plan for Estimated Radius 
Step 1. Take-Off 
Assume that 1500 pounds of fuel, one minute and 


300 pounds of water are used for take-off and 
acceleration to cruise speed: 


Gross Weight After Take-Off 
(46,108 - 1500-300) .......... 44,308 LB 
Time FlanGed:  aicciieie-sie ie sale ve we 1 MIN 


Fuel Remaining (13,390 - 1500)... . 11,890 LB 
Step 2. Outbound Cruise - (first leg) 


A. From figure B1-5 determine the initial con- 
figuration drag index 


(2):450 galtanks si.56 6s sicseces 28 
Note 
Configuration Drag Index changes when- 


ever external tanks, bombs and/or pylons 
are jettisoned. 


B. Use figure B4-2 for Cruise Performance 


1. Cruise with fuel remaining in 


wing tanks (5850-1500) ...... 4350 LB 
2. Compute Average Gross Weight 

44,308 - (4850 +2) ........... 42,133 LB 
3. From figure B1-10 Standard Day 

Temperature at Sea Level pressure 

DUA © a crtsarapson Yee waniccenmienh oo BAI g +15°C 
4, From figure B4-2 

Mach number for cruise ........ 0.595 M 

"ERR LO CRUISE ook ee ar ediasiaws 30 MIN 

Cruise distance..........-s0055 197 NMi 
5. Final Gross Weight 

(44,308 = AS85O)) aisisisieieinweasiarcines 89,958 LB 


C, 


6. Fuel Remaining (11,890 - 4350).. 7540 LB 


Jettison Wing Tanks 


1. Final Gross Weight 


(39958 - 658) 39,300 LB 


2. New Configuration Drag Index 
(from figure B1-5) 
for the Clean Aircraft 


Step 3. Outbound Cruise (Second Leg) 


A. 


Flight Plan requires an estimated 365 nauti- 
cal mile radius. Thus far, 197 NMi have 
been computed. The remaining outbound 


cruise is therefore (8365-197).... 168 NMi 
1. Estimate fuel used ............ 3000 LB 
2. Estimate average gross weight 

89,300 - (3000 = 2)... ccs eee ens 37,800 LB 
3. Ambient Temperature 

(See step 2-B-3) ...........-4. +15°C 
4, From figure B4-2 read fuel used 

LOCO SINMG,.. ccsiaido atc d Me Send 2705 LB 


Since the estimated fuel does not equal the 
computed fuel 


1. Re-estimate Average Gross Weight 


39,300 = (2705+ 2).......0000. 37,947 LB 
2. Ambient Temperature 

(Same as step 3A-3)..........4- +15°C 
3. From figure B4-2 for a 168 NMi 

cruise read 

Bs. TANCE TIIOR ocx aersime guriatmecsie Bend 2705 LB 

b. Mach number for cruise ...... 0.589 M 

C. Time FO CRUE 64. ids bs weve 26 MIN 
A, Final Gross Weight 

(89,300: 2708) scsswsaas cco 36,595 LB 
5. Fuel Remaining (7540 - 2705) 4835 LB 


Step 4. Deliver Store 


Assume 280 lb of fuel and 1 min of time fora 
lay-down delivery. 


T.O. 1F-105D-1 


1, Final Gross Weight 


(36,595 - 280 - 2000*) ....... 34,315 LB 
2. Fuel Remaining (4835 - 280) . 4555 LB 
RENO BIBDEOG & iiwlestahyuare, odisas 1 MIN 
*Weight of Store 
Step 5. Summary at Target 
1. Fuel Remaining ............. 4555 LB 
2. Distance Covered............. 365 NMi 
ORNS BIAS: 6 a4 oe wceoiesirers aus 58 MIN 
4. Aircraft Gross Weight ......... 34,315 LB 
5. Configuration Drag Index ..... 0 


Step 6. Military Thrust Climb to Cruise Altitude 


A. 


From figure B3-4 


EORUCEURER aioe, adie sanesenern sss 1125 LB 
2. Distance Covered... ic. nee 58 NMi 
3. Time Elapsed ......6.ses000- 7.2 MIN 
4. Final Gross Weight 

(94,315 = TESS). coe ciinedies ane 33,190 LB 
5, Fuel Remaining (4555-1125) .. 3430LB 


Step 7. Return Cruise 


A. 


Determine return cruise distance. Since re- 
turn distance must equal 365 NMi including 
climb, cruise and descent, estimate the de- 
scent distance. 


1. Estimate weight at start of descent as: 
(Weight at end of climb + Empty Weight + 
Fuel Reserve) + 2 (33,190 + 29,760 + 


1200 + 2 3207 LB 


ee) 


2. From figure B7-1 read distance to de- 


scend from 35,000 ft ...... 67 NMi 
3. Compute Cruise Distance required 
(365 - 58-67) .......... 240 NMi 
Estimate fuel used to cruise 240 NMi. 
1, Estimate fuel used ........ 2000 LB 


810-19 


T.O. 


1F-105D-1 


. Estimate Average Gross Weight 


33,900 = (2000 + 2) 5525 wecea ces 32,190 LB 


3. From figure B1-10 Standard Day 

Temperature at 35,000 ft 

pressure altitude .............. ~54.3°C 
4. From figure B4-2 read fuel used 

to cruise'240 NMi ws cians 1725 LB 

C. Since estimated fuel does not equal computed 

fuel 
1. Re-estimate Average Gross Weight 

$3190 «(1926'S 2) ie ns 3 ok ais 32,327 LB 
2, Ambient Temperature 

(Same as step 7-B-3)  .......... -54.3°C 
3. From figure B4-2 read 

8; FYCEUSCR s o:sass xen aeiese ae ies) 1725 LB 

b. Mach number for cruise ...... 28M 

G: "THRE CO GPUIOE 56. 6is, ccs ois gurrerere's 28 MIN 
4, Final Gross Weight 

(33,390 = T7B8) soa Wales sa tia os 31,465 LB 
5. Fuel Remaining (3430-1725) .. 1705 LB 


Step 8. Maximum Range Descent 


A. 


From figure B7-1 read 


. Distance to descend,........... 67 NMi 


Note 


Descent distance was estimated in 
step 7A. Since the estimated distance 
equals the distance read in step 8, the 
mission can be continued. 


. Fuel used to descend .........-. 208 LB 
RUNES BESCONG .4c<0e aie ccwreipsee 10.9 MIN 


. Final Gross Weight (31,465 - 208) . 31,257 LB 


810-20 


5. Fuel Remaining (1705 - 208) .... 1497 LB 
Note 


Initial Mission Rules stated that reserve 
fuel should equal 1200 lb. The above 
flight plan accomplishes the estimated 
radius of 365 NMi with a fuel reserve 
of 1497 lb. Therefore, adjust radius 
capability for the additional 297 !b of 
usable fuel. 


Step 9. Correct estimated Radius of Action as follows: 


A. 


To distribute the additional 297 lb of fuel 


1. Compute return cruise NMi/LB: 
(dist + fuel) = 240 + 1725 
(BrGtn step T) Ss wc civecacarn es 0.1391 NMi/LB 


2. Compute outbound cruise NMi/LB 
(dist + fuel) = 168 + 2705 
(from step 3)=  .........- 0.0627 NMi/LB 


3. Compute additional distance if all 


additional fuel were used for return 
(fuel x NMi/LB) 
SOEs OFS9L= as sancesaeies os 41 NMi 


4. Compute the additional outbound 


fuel needed to balance radius 
Incremental range + (outbound NMi/LB+ 
return NMi/LB or 41+ (0.621 + 0.391) = 


GE SAD DOE As sirstrse coracn wee esti 204 LB 
5. The additional 297 lb of fuel therefore, 

should be distributed as: 

204 lb (outbound cruise) x 

OEE bie Sho ite n vauecoripvevaenesa annie 13 NMi 

0.250) (1065 = TST) woeece erase 13 NMi 
6. Therefore, the maximum radius of 

action is 365 NMi+13NMi=... 3878 NMi 

Note 


If a detailed flight plan is required, re- 
turn to step 3 and adjust cruise fuel 
as indicated above, and recompute the 
mission from that point. 
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Lo-Hi Mission (Sample Problem IV) 


Initial Configuration: Clean +(2) 450 Gai Tanks 


PRESSURE +Internal Store 
ALTITUDE 
1600 FT. 


Additional Distance Approximated as Result of 
Detailed Flight Plan for Estimated Radius of Action 


OUTBOUND ® ptt 


oe ee 


DISTANCE -- NAUT MILES 


Estimated by Rule of Thumb 
Computed Radius of Action 


Take-off Gross Wt. = 46108 Lb 450 Gal Tanks = 658 Lb } Stores 
Total Fuel = 2060 Gal = 13390 Lb Internal Store = 2000 Lh ( Jettisoned 
Water for Take-off = 300 Lb 


Leg Bum : x Leg Sum 
aE 
a SC 


Initial Configuration 


Taxi, Take-Off and 
Accelerate to cruise speed* 


Cruise at Sea Level 
(Use Wing Tank Fuel) 
Jettison Wing Tanks 
Cruise at Sea Level 


Lay Down Delivery of Store 


Military Thrust Climb 
to 35000 Ft. 


Cruise at 35000 Ft. 


Maximum Range Descent 
to S.L. 


Compute: Additional 

Distance Capability to 297 Lb 204 x .0621 = 13 NMI| See Detailed 
have 1200 Lb. of Fuel 93x .13891 = 13 NMI Sample [V 
Rernaining 


* Reduce Weight 300 lb. for water 
** Step 5 of Mission Plan is: Summary of Performance at Target 


Figure B10-4 
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MESON issih ie swe we on; 14] 
Fuel Quantity Selector Switch. 1-40 
Test Excess Venting Button .. 141 
Fuel System Limitations .... . 5-6 
Fuel SVSCN 6Sdis 222 See eX 5-6 
Fuel Tank Selector Switch . . , 54 
Fuel System Management .. .. . 1-36 
Fuel System Operation... ... . 1-32 
Fuel System Management ... 1-36 
Normal Auniliary Fuel 
RTMNGOE sae. 660 550/450 54 1-32 
Fuel Tank Capacities ....... 1-32 
Fuel Tank Selector Switch . . . .1-36, 5-6 
Fully Automatic Modes... .. 1-97 
Automatic ILS Approach 
Operation. ce wicwvwe 1-98 
Inbound Procedure .... . 1-98 
Outbound Procedure .... 1-99 
Antomatic Toss Bomb 
Maneuvet. ¢ 5ea iss 1-100 
Autoss Switch ......... 1-100 
Dive Bomb Maneuver .... . 1-102 
IESSWiteh: areas is acm 1-97 
Manual Toss Bomb Maneuver , 1-102 
Fuselage Position Lights Knob. . . 1-211 
Fwd Boost Pumps Light .... . 3-24 
G 
General Arrangement ....... 1-2 
General Flight Characteristics ... 6-1 
Glide Slope Presentation ..... 1-184 
GOMER OHO os 6:5 are vensnaviaiya 1-93 
Gravity Fuel Feed ........,. 3-25 
Gravity Fuel Feed Procedure .., 3-25 
Gross, Cabin and Target 
PUMOLER a SiapR eS PEN 1-151 
Ground Map Modes... ...... 1-108 
Ground Map Pencii Mode .... . 1-107 
Altitude Set Knob . 2.2... 1-109 
Antenna Tilt Indicator 1-110 
Antenna Tilt Wheel... 2... 1-110 
Ground Map Pencil Mode 
BUCO % Yolk os aR Wis 1-107 
Radar Gain Control... .... 1-109 
Radar Scope Range Lights ... 1-109 
Range Scale/Nose Wheel 
Steering Button ....... 1-107 
Sight Electric Cage/Range 
Cursor Button ....... 1-109 
Ground Map Pencil Mode Button . 1-107 
Ground Map SpoilMode ..... 1-107 
Ground Map Spoil Mode 
BUR 6.26 sy ke 1-107 
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Ground Map Spoil Mode Button 1-107 
Ground Operating Emergencies .. 3-3 

Abort/Barrier Engagement... 3-3 
Emergency Ground 

Evacuation... 6.64. 65 3-6 
Landing Gear Retraction on 

the Ground .6os600 % 4 3-5 
Runway Emergency 

Procedures -....,.., 3-3 
Starting Engine .. 2.2.2... 3-3 
eee ee 3-3 

Ground Operating Limits .. .. . 4-4 
Ground Safety Pins... 2.2... . 1-82 
Ground Speed and Drift Angle 

DCOIDTS:. a caee ee ce ex's 1-175 

Gun Firing Limits ......... $-9 

Gunnery Tow System ....... 5-9 
A/A37V-9 Tow System... . . 5-9 
A/A3TU-15 Tow System 2... 5-11 

H 

Heading Reference Switch . . . _ . 1-173 

Heating, Pressurization and 
Refrigeration System... .. 1-201 
Cockpit Air Conditioning 

and Pressurization 

SVRIENE x -epee mys exe: 1-201 
Cockpit Temperature Knob. 1-204 
Emergency Operation 1-205 
Normal Operation ..... 1-205 


Temperature Control Lever. 1-203 
Electronic Cooling and 


Pressurized Air System ... 1-205 
Air Conditioning Package. . 1-205 
Compartment Overheat 
Bits eo acahevauc. was sae 1-207 
Electronic Cooling Switch . 1-205 
Emergency Operation 1-205 
Modular Cooling System . . 1-205 
Normal Operation ..... 1-205 
Heavyweight Landing ....... 2-29 
Hemisphere Selector Screw 
and Indicator.......,...-, 1-139 
AMGAS oa een me ew. AONE 7-3 
oS M0 ae 34 
Hook Yisid: ser ck weet ties 3-4 
Horizontal Center Knob... .. 1-106 
Horizontal Situation 
Indicator (HSI)... . . 1-155, 1-157 
Aircraft Heading. ........ 1-156 
Bearing Presentation ....., 1-158 
Command Heading ....... 1-156 
Course Presentation. . 2... . 1-156 
Distance Presentation ..... 1-158 
Flight Instrument Simulate 
Failure Switch 2... .., 1-188 
Mode Indicator Lights .... , 1-158 
Horizontal Situation 
Indicator ..... 1-155, 1-167, 1-157 
Hot Air Line OverheatIndSys .. 1-56 
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Item Page item Page ltem Page 
Air Line Overheat Sensor Engine Duct Instability... . . 3-23 Angie of Attack Indicator . 1-147 
TRS BANGY . careers «cea 1-58 Engine Failure ......... 3-10 Mach Indicator ....... 1-147 
ATM Air Line Overheat Engine Fire During Flight... 3-18 Altitude Vertical Velocity 
Caution Light 2.20.0... 1-56 Excessive Fuel Venting... . - 3-27 Indicator(AVVI) ..... 1-148 
Main Hot Air Line Overheat Failure of External Fuel Altimeter. ..4... 2.005 1-150 
Caution Light s..5... 1-58 Tanks to Feed ...4555 3-27 Barometric Pressure Set 
FERRET ase ester enrenonscaeri 2-14 Flight Control Hydraulic Knob and Readout ... 1-18) 
Hung RPM or Stuck Throttle ... 3-22 System Damage ......- 3-32 Gross, Cabin and Target 
Hydraulic Power Supply System. . 1-58 Flight Control Hydraulic Altimeter 6 6, es 1-151 
imergency Hydraulic System . 1-59 System Failures... 2... 3-32 Vertical Velocity Indicator, 1-150 
Primary Hydraulic Systems 1-59 Flight Control System Angle of Attack Vane 2... . 1-145 
Utility Hydraulic System, 1-59, 1-60 PRUs oc waynes wie oi 3-35 Attitude Director Indicator 
Air Turbine Switch... .. 1-59 Flight Without Canopy... . . 3-39 CAD) is5 sig. dess0 os we VS 1-151 
Hydrautic Pressure Gage Fuel System Failures ..... 3-24 Altitude Presentation 1-151 
WUTTEEDY oc mone Kiis 0s 1-89 Hung RPM or Stuck Throttle . 3-22 Bank Steering Presentation, 1-154 
Hydraulic Pressure Gages... . . 1-64 Main Air Line O’Heat Light .. 3-19 Glide Slope Presentation . . 1-154 
Hydraulic Pressure Gage Oil System Failures... .... 3-22 Power and Signal Failure 
aa ie Pr 1-59 Smoke or Fumes inCockpit .. 3-20 Indicators .....4,4 1-155 
FEV OGTR: corse css sv seinrcneee Sr 3-40 Spin'Recovery: oc eee ew os 3-40 Steering Bar (Needle) 
Trailing Edge Flap Failure . . . 3-38A Sts nn ee ae 1-155 
i Utility Hydraulic System Turn and Slip Indicator. . , 1-153 
eee 3.32 CADC and VAI Preflight 
SOP BINE RAIN 6. ox ep econ arenes 7-4 TRMCGINENES: Sos 20S Sirs wey 1-159 CER 55 gcid) ocr ene 1-145 
Identification Radar Basic Flight Instruments 1-163 Central Air Data Computer 
WRIAPRBD eis converse aime 1-132 Command Markers 2.2... .. 1-163 SHNGR  .e0:s:iww ees 1-142 
Identification Radar Control Integrated Flight Instrument Central Air Data Computer 
FERED =. sistance 1-132 Presentation! c.caacses<'s 1-163 FestSwitth ..6.4¢ 6% 1-145 
Operation of AN/APX-37 Navigation Instruments... . , 1-163 Horizontal Situation 
Bader ss) 2.c5 2S. 2 0a ee 1-133 Instrument Climb 2. ....... 7-2 Indicator (HSI) 2.2... . 1-155 
Identification Radar Control instrument Cruising Plight... .. 7-3 Aircraft Heading. .. 2... 1-156 
BON ese AS And, die gus esau 1-132 Instrument Flight Procedures ... 7-1 Wearing Presentation .... 1-158 
ib /SIP AN/APX-37 Control Before Instrument Takeoff... 7-2 Command Heading .... . 1-156 
FRO 549 ters) ancy ee eR 1-133 ONS | ace ciao we beens 7-3 Course Presentation 1-156 
ILS AN/ARN-61 Control Panel . . 1-169 Instrument Climb 2, ..... 7-2 Distance Presentation 1-158 
TES APDIORCK siceiesscns dieu 7-3.7-6 Instrument Cruising Flight. . . 7-3 Fight Instrument Simatate 
ILS Radio Receiver Set Instrument Let Down ...,. 7-3 Failure Switch . 2... 1-158 
AN/ARNGE sc assis ce OX Seat 1-168 ILS Approach ....... 7-3 Mode Indicator Lights . .. 1-158 
Attitude Director Indicator . . 1-170 Jet Penetration .. 2... 7-2, 75 Integrated Flight Instrument 
Flight Control Transfer Missed Approach ..... 74 System Operation ..... 1-164 
BURGRE: Go gre ee we OE 1-169 Radar Approach... .. 7-4, After Takeoff ....... }-164 
Frequency Selector Knob ... 1-169 Instrument Takeoff ..... 7-2 Before Landing ...... 1164 
Function Switch. ........ 1-169 Navigation Equipment ... . . 7-3 Refore Takeoff .. . - |-164 
Instrument Selector Switch, . . 1-170 Instrument Letdown 2.2... 7-3 BOKeatl 56 sushi ee Se 1-164 
Marker Beacon Light ..-.. 1-170 ILS:Approach ....-5.-5 7-3 Integrated Flight Instrument 
Operation of AN/ARN-61 Jet Penetration ......... 7-2 VSO secs ih es 1-142, 1-143 
Radio ge neecn ens 1-170 Missed Approach..,...,.. 74 All Altitude Compass 
Volume Control. 2... 2... 1-170 Radar Approach. ........ 7-4 SVHG: os 5.0.005,thee Bis 1-159 
VES SWE oe, nie pie ing este & 1-97 Instrument Markings ...... . 5-1, 5-2 CADC Seif Test Switch... . . 1-145 
Inboard MEER Jettison Switch... 140 Instrument Selector Central Air DataComputer , , 1-142 
Inboard Pylon Jettison Button... 1-39 Switch . . 1-165, 1-167, 1-170, 1-174 Flight Director Computer .. . 1-159 
Inflight Emergencies ....... 3-9 Instrument Takeoff ......... 7-2 instronmegts 34 vac saws 1-159 
Afterburner Failures 2.2... 3-21 Instrument Selector Switch Basic Flight Instruments . . 1-163 
ARP SIRE os enca enya enveiine done 3-1 Positions and Displays ..... 1-161 Command Markers ... . . 1-163 
ATM Air Line O'Heat Light .. 3-18 Integrated Flight Instrument Integrated Plight Instru- 
Cockpit System Failures 3-39 PYRE Geis ones ee 1-160 ment Presentation . 1-163 
Comp't O'Heat Light... .. 3-18 Integrated Flight Instrument Navigation Instruments. . 1-163 
Ejection . 2k es ca ees 3-13 PFEAISUON: 5258s 95. Feo aus 1-163 Signal Data Converter... .. 1-159 
Electrical Power System Integrated Flight Instrument Integrated Flight Instrument 
BaUTAS is. e949 me wins 3-28 SOMA: cos is esc 1-142, 1-143 System Operation ....... 1-164 
Emergency Fuel System Airspeed Mach Indicator After Takeoff ....... 1-164 
Operation, .... 6 4. +--+ 3-41 ARGO a5 ass ses ewer eran ae 1-14§ Before Landing ....... 1-164 
Emergency Jettison Aceelerometer 2.0.0... 1-147 Before Takeoff ....... 1-164 
Procedures... ... 3-9 Airspeed Indicator .... . 1-148 TRROOEE oe ce eaes 2 BA 1-164 
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ltem Page 
Intercom AN/AIC-20 Control 
ATPL ty aida nt oie Blam na ale 1-125 
Intercom Amplifier Failure... . 1-126 
Intercom Aux/Normal Switch... 1-125 
Intercom Operation with 
CGE CREW 6 2-0: ok. sae: ere 1-126 
Intercom Set — AN/AIC-20 1-124 
Call Switch ..,..... esa $0235 
Function Selector Switch .. , I-12 
Intercom Aux/Normal Switch . 1-125 
Operation of the Intercom Set, 1-125 
Command Radio 
Operations « as suis as 1128 
Continuous Interphone 
Operation ........ 1-126 


Intercom Amplifier Failure. 1-126 
Intercom Operation with 


Ground Crew... 2... 1-126 
Interphone Operation... 1-126 
Selective Interphone 

Operation Only .. .  . 1-126 


Interior Canopy Actuator Release 
Handle. . . 
interior Canopy Control Switch . . 1-188 


Interior Canopy Lock Lever . . . 1-188 
[ACHES TIGNES: eines eae ee ox 1-211 
Cockpit Utility Light ..... 1-213 
Navigation Light ........ 1213 
Interior Lights Control Panel . . . 1-210 
Interphone Cal] Operation... . . 1-126 
Interphone Operation ....... 1-126 
Inverter Switch ....--..-.- 1-55 
J 
Jet:Penetration 2. sei ses 7-3 
Jet Penetration and Low 
ADOIOSER) cs vie Sasaes 15 
Jettison External Stores Button . 1-39 
JSttison SUMERE oop ass SE ak He 1-39 
Centerline Tank Jettison 
SUC x19 654 2-09, ha- Sap 1-39 


Inboard MER Jettison Switch , 1-40 
Jettison External Stores 


BUG sk Sih crave ois 8S 1-39 
Pylon Jettison Buttons... . . 1-39 

LE 
ERR oie veces) sin Eos 2-28 
Crosswind Landing ....... 2-29 
Heavyweight Landing .... - 2-29 
Landing InGusis ...,.... 2-29 


Landing on Weit/Icy Runway. . 2-29 
Landing Without Drag Chute. . 2-32 
Minimum Runway Landing ., 2-29 


Normal Landing ......... 2-28 
Touch and Go Landing... . . 2-32 
Landing and Taxilights Switch... 1-211 
Landing Emergencies ....... 345 
Barrier Engagement ...... - 3-45 
CG Out of Lipits 2. 2 ne os 3-47 
Forced Landing ......... 348 
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Item Poge 
Gravity Fuel Feed 2. ....., 3-46 
Landing Gear Failures ... . . 3-42 


One Full Wing Pylon Tank or 
Equivalent Weight Store .. 3-47 
Precautionary Pattern and 


EQHGME 4.2%. oem ate, ps.é 342 
Simulated Forced Landing... 3-51 
Trailing Edge Flaps Up... . . 3-48 
Utility Hydraulic System 

TROPERREVE se a grt seers 3-46 
Vertical Speed Brakes 

Bxtendet.es os is Hae 348 

ERRUMBGA! ys avy riia acew 5-6, 6-10 
Landing Gear Cannot Be 

BRN 68 hs x swe, oe 3-43 
Landing Gear Down Indicates 

Safe LG Handle lum ... . . 3-44 
Landing Gear Downlock Override 

Switch i is 26 Ses HS OO 1-81 
Landing Gear Down Unsafe 

EGR dis. Fe iees 5.6 ws 343 
Landing Gear Emergency 

Extension Handle . 2.2.2... 1-43 
Landing Gear Fails to Extend 

PIDOMERY cis scavariecee es oe 342 
Landing Gear Fails to Retract 

or Indicates Unsafe ... 2... 3-8 
Landing Gear Failures ..,.... 342 

After a Tail Scrape on Takeoff 

orGo-around ....... 3-45 


Arresting Hook Extended ... 3-48 
Landing Gear Cannot be 

gS (ne ene 3-43 
Landing Gear Down Indicates 

Safe LG Handle Illum ... 3-44 
Landing Gear Down Unsafe 


Lidication, ots. ie estes 3-43 
Landing Gear Fails to Extend 
| a ae 342 


Nose Gear Up or Unsafe... 344 
Nose Wheel Not Centered or 
Torque Links Disconn ... 3-44 


Nose Wheel Tire Failure... 3-45 
One Main Gear Up or 

Partially Retracted ..... 343 

Tire Failure During Landing .. 3-45 

Wheel Brake Failure 2... 3-45 

Landing Gear Ground Safety Pins. 1-81 

Landing Gear Handle ... 2... 1-31 


Landing Gear Position Indicators . 1-84 
Landing Gear Retraction on the 


GIOHE oes 6i5 o's ucacsrey 3-5 
Landing Gear System ....... 1-80 

Landing Gear Downlock 

Override Switch .. 2.2... 181 
Landing Gear Emergency 

Extension Handle ..... 1-83 
Landing Gear Ground 

DMCEV PUNE: dpe Wace 1-81 
Landing Gear Handle -.... 1-81] 
Landing Gear Position 

TOAIATORE: ius. as oe a 1-84 
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Landing Gear Warning Signal 
te ST ee 1-84 
Landing Gear Warning Signal 
Silence Button ....... 1-84 
Landing Gear Warning Test 
LO eee 1-84 
Landing Gear Warning Signal 
Silence Button 2... ...... 1-84 
Landing Gear Warning Test 
PANO, acme serine aeons 1-84 
Landing Lights .........,.. 1-209 
Landing in Gusts i. 223.204. 2-29 
Landing on Wet/Icy Runway ... 2-29 
Landing Pattern. ......--.. 2-30 
Landing With Heavy External 
RENE ic ogre ep ceardauiits, ees 6-11 
Landing Without DragChute ... 2-32 
Lateral Control Bind =... ..... 3-37 
Latitude Correction Knob ..... 1-139 
Leading Edge Flaps... 2... 1-78, 5-6 
LeftConsole.. 2... ..... . % 
Leg Brace .,.;. 1-192, 1-195 
Level Might Characteristic... . . 6-4 
Dive Recovery Chart 6-8, 6-9 
DENES 4 is Haws Ws RS 6-8 
BSE bw. ara eye adcate' way: ae 6-8 
Stalls (Subsonic)... . 2.2... 64 
Stalls (Supersonic) . 2.2... 6-8 
Lighting Equipment. ...,.... 1-209 
Exterior Lights ......-... 1-209 
Formation Lights ...., 1-241 
Fuselage Position Lights 
PMD viceracnin sess @ as 1-211 
Landing and Taxi Lights 
SWORN Sie wae 1-241 
Landing Lights ....... 1-209 
Position Lights ....... 1-211 
Position Lights Dimmer 
ee Bae ee 1-211 
Position LightsSwitch ... 1-211 
WAREASON Gc ei-ecyee 958 ay0-s 1-209 
Interior Lights ......... 1-231 
Cockpit Utility Light... . 1-213 
Navigation Light. ...,.. {-213 
Low:Speed « ais aise ws ate we > 64 
M 
Mach Indicator ........... 1-147 
Mach Hold Operation .. 2... . 1-96 
MaCt SCHR oie gies sie ane sospriene 1-96 
MagneticCompass ..-....... 1-141 


Main Air Line O’Heat Light .... 3-19 
Main Boost Pump Light 
Main Difference Table ....... 1-14 
Main Hot Ai Line Shut-off Valve, 1-58 
Main Hot Air Line Shut-off 


SWHEN oe Gigi weiss Views eelsis 1-58 
Main Instrument Panel... 2... 14 
Main Wheel Tire Failure .. 2... 3-8 


Manual Frequency Selector Knob. 1-127 
Manual Toss Bomb Maneuver .. . 1-102 
Marker Beacon Light ........ 1-170 
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Master Caution Light, ....... 1-180 
Muster Caution System... . . 1-177 
Caution Light Panel Test 
Button: ows os « ‘vole « SDD 
Master Caution Light... ... 1-180 
Warning and Caution Lights 
BUTERA esas gee meeiatie votans- 2 1-180 
Maximum Glide. o. 6. ce ees 310 
Maximum G Turns at Constant 
PTD ..guaicen site Sara 6-18, 6-19 
Maximum Operating Speed $-40 
MaxtmurmSpeed... wo eee ee 5-6 
Maximum Thrust Steady State 
Horizontal Turns 2.2.2... 6-14 
Memory Indicator Light ...... 1-174 
MEMOLV AOD: oe o's ce ee ew 1-106 
Microphone Button. .......- 1-128 
Minimum Crew Requirements... = 53-1 
Minimum Runway Landing .... 6-13 
Minimum Safe Vlying Speed 6-5 
Minimum Speed ... ... 6s ee 8-6 
Miscellaneous Equipment .... . 1-249 
Anti G Suit Provisions ..... 1-219 
AntiG Suit Valve Test 
SU OR 64: cares eos 1-219 
Instrument Flying Hood .. .. 1-222 
Pilots Liquid Supply ..-.... 1-219 
Pilots Relief Provisions... . . 1-219 
Ventilated Suit System... .. 1-219 
Operation of Ventilated 
SUITES VSIERM, -504 Au ts 1-222 
Ventilated Suit Air 
SWATCH <x side xe 305 1-222 
Ventilated Suit Flow 
Control Valve $-222 
Missed Approach .-...--654 7-4 
Missile Audio Control ...., 1-10, 1-126 
Mode Indicator Lights ....... 1-158 
Mode Selector Switch 2. ..... 1-329 
Modular Cooling System... . - 1-205 
N 
NAV Control Transter Button, . . 1-137 
Navigation Equipment .... 7-3. b-t46 
Wavidatiote-. ca <tecee aie oie aw 1-103 
All Altitude Compass System . 1-136 
Bomb Mode Gyro Erection 
BUtQOnias oa pie Hee 1-139 
Function Selector Knob .. 1-138 
Hemisphere Selector Screw 
and Indicator .....- 1-139 
Latitude Correction Knob . 1-139 
NAV Control Transfer 
Butt: . cos.sea. esi. 1-137 
Normal! Operation of the 
Compass System... . - 1-139 
Directional Gyro 
Operation .....- 1-140 
Slaved Operation ..,. 1-139 
Set Heading Knob and Syn- 
chronization Indicator . 1-138 
Synchronizing Buttons... 1-139 
CHORE: <0 weana ce ba rare ae te © 1-140 
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item Page 
Doppler Navigation System 
ANIAPN-TS) sien ces 1-171 
Attitude Director Indicator. 1-175 
Coordinate Display Switch . 1-174 
Course Selector Switch . . . 1-174 
Doppler Control Transfer 
Biutiom <6 2G ta ie 1-172 
Function Switch... .. va 1-472 
Ground Speed and Drift 
Angle Indicator ,.... 1-175 
Heading Reference Switch . 1-173 
Horizontal Situation 
fi Co) (0s a re 1-175 
Instrument Selector Switch 1-174 
Memory Indicator Light . . 1-174 
Operation of AN/APN-131 
Doppler System... .. 1-176 
Enroute Fix. a0 6 won « 1-177 
Present Position Fix. 1-177 
VAP. 2 warmer i 1-177 
PROT 3 «00:60 1-176 
ILS Radio Receiver Set 
ANJARINGS 5.055. sie s:aes (1-168 
Attitude Director Indicator. 1-170 
Flight Contre! Transfer 
BUROGS: 20 ope us oie ey 1-169 
Frequency Selector Knob . 1-169 
Function Switch ...... 1-170 
Instrument Selector Switch, 1-170 
Marker Beacon Light .... 1-170 
Operation of AN/ARN-61 
ROG, ves Hepsi £8 3 1-170 
Volume Control... 2... 1-170 
Instrument Selector Switch . , 1-170 
Integrated Flight Instrument 
MVETSOR 2a ais: KSepaiectens wns 1-143 
Airspeed Mach Indicator 
RIED Bie ag cigo'abia, Saw teat Wir 1-145 
Accelerometer... ... 1-147 
Airspeed Indicator 1-148 
Angle of Attack 
Indicator .....,.- 1-147 
Mach Indicator ..... 1-147 
Altitude Vertical Velocity 
Indicator (AVVI) 
Altimeter, .. . 1-350 
Barometric Pressure Set 
Knob and Readout . 1-151 
Gross, Cabin and Target 
Altimeter . . 1IS1 
Vertical Velocity Indi- 
cator . 1-150 
Angle of Attack Vane 1-145 
Attitude Director Indicator 
(ADI) . 1-151 
Attitude Pimeentition 1-151 
Bank Steering Presenta- 
tion . . 1-154 


Glide Slope Presentation 1-154 
Power and Signal Failure 


indivators 1-155 
Steering Bar (Needle) 
Switch % 1-155 


item Page 
Turn and Slip Indicator = 1-153 
CADC and VAI Preflight 
Check . — . 1-145 
Central Air Data Computer 
System . 1-142 
Central Air Data C: anise 
Test Switch . 1-145 
Horizontal Situation Indica- 
tor(HSD.  ., . I-1S5 
Aircraft Heading . . 1-156 
Bearing Presentation 1-158 
Command Heading . 1-156 
Course Presentation, . 1-156 
Distance Presentation . |-358 
Flight Instrument Simu- 
late Failure Switch . 1-158 
Mode Indicator Lights . 1-158 
Integrated Flight Instrument 
System Operation 1-164 
After Takeoff 1-164 
Before Landing . 1-164 
Before Takeoff 1-164 
Takeotf 1-164 
Magnetic Compass . 1-14] 
Tacan Radio AN/ARN-62 . 1-165 
Channet Selector Knob . 1-167 
Vunction Switeh . 1-167 
Honzontal Situation 
Indicator . . 1-167 
instrument Selector Switch 1-167 
Operation of AN/ARN-62 
Radio Set. 1-167 
Yacan Control Transfer 
Button 1-167 
Volume Control . 1-167 
Navigation Instruments - 1-163 
Navigation Light, , 1-213 
Navigation/Track Hold Opeiition ae 
Night Flying . oe ia 7-7 
Normal Landing . - 2-28 
Normal Operation of the C oinipaas 
System ; 1-139 
Normal Operation of Oxygen 
System ; 1-218 
Nose Gear Up or Unite 3-44 
Nose Gear Torque Links . 1-85, 1-86 
Nose Wheel Not Centered or Tor- 
gue Links Disconn. . 344 
Nose Wheel Steering Button 1-86 
Nose Wheel Steering System 1-85 
Nose Gear Torque Links 1-86 
Nose Wheel Steering Button 1-86 
Nose Wheel Tire Failure 345 
oO 
Oil Low Pressure Caution Light 1-26 
Oil Pressure Above SO PS! . 3-23 
Oil Pressure Below 35 PSI. 3-23 
Oil Pressure Between 35 and 40 PSI 3-23 
Oil Pressure Fluctuation in Excess 
of 5 PSI 3-23 
Oil Pressure Gage 1-26 


{tem 


Oil Supply System 

Oil System Fatiures . ; 
Oil Pressure Above 50 PSI 
Oil Pressure Below 35 PSI - 


Oil Pressure Between 35 and 40 


PSI 
Oil Pressure F sctuation i in 
Excess of 5 PSI, 


One Full Wing Pylon Tank or Equi- 


valent Weight Store . 
One Main Gear Up or atid 
Retracted . ‘ 
On Entering Aircraft 


Operation of AN/APN-131 Doppler 


System 

Enroute Fix . 
Present Position Fix . 
VIP Vix 

Preflight - 


Operation of AN/APX-37 Radar ° 
Operation of AN/ARN-61 Radio . 
Operation of AN/ARN-62 Radio . 


Operation of Engine oe 
System ‘ 
Operation of the fatenoni Set. 
Command Radio Operation 
Continuous Interphone 
Operation 
Intercom Amplifier Failure 
Intercom Operation with 
Ground Crew m 
Interphone Call Operation . 
Interphone Operation 


3-47 


3-43 
1-8, 7-10 


. 1-176 
- 1-377 
. 1-177 
« 1-177 
. 1-176 


Selective Interphone Operation 


Only 
Operation of Ventilated Suit 
System 


Operation of Windshield Defoaging 


System 


Operation of Windshield Side Panel 


Defrosting System 
Other Flap Indicator Switch 
Outboard Pylon Jettison Button 
Oxygen Controls and Regulator 
Oxygen Duration Hours 
Oxygen Low Caution Light 
Oxygen Mask Connection . 
Oxygen Quantity Gage . 
Oxygen Regulator 

Diluter Lever. 

Emergency Lever 


Oxygen System Supply Lover ‘ 


Pressure Gage and Flow 
indicator . 
Oxygen System . 
Emergency Operation of 
Oxygen System . r 
Normal Operation of Oxygen 
System 
Oxygen Low Caution Light 
Oxygen Quantity Gage . 
Oxygen Regulator 
Diluter Lever. 


» 2-213 
1-214 


. 4-214 


. 1212, 1-253 


» 1-219 


+, 2S 
« 3-255 
» 1-234 
« 1-213 
- 1-213 
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Emergency Lever . 4-213 
Oxygen System Supply 
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